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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma mo xumuu st 8-9 kimaccoB pa3paboTrana Ha OCHOBe (henepaabHOro
rocynapcTBeHHOro obpaszoBarensHoro cranmapra OO0, obpazoBaTenbHOM mporpammel MBOY
«Bepx-Cyerckas COOIL» u npumepHOl mporpaMmbl IO XMMHH, a TaK e Ha OCHOBE aBTOPCKOM
yae6Hoit mporpammbl O.C. ['abpuensina.

Ha 06a3e mentpa «Touka pocTta» obOecnednBaeTcs peajau3aus 00pa30BaTEIbHBIX
IIPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HAalpaBIEHHOCTEHN, pa3pabOTaHHBIX B
COOTBETCTBMH C TpeOOBaHUSIMH 3aKOHOJATEIbCTBA B cdepe oOpa3oBaHHis M C  yIETOM
pekomenmanuii denepaibHOrO omeparopa ydeOHOro mpenmera «Xumus» . ObOpazoBaTenbHas
IporpaMMa MO3BOJIIET UHTETPUPOBATh pealn3yeMble MOAXO0/Ibl, CTPYKTYPY M COJEp’KaHUE MPU
opraHu3anuu o0y4yeHus XUMHUH B 8—9 Kiaccax, BRICTPOEHHOM Ha 0a3e J11000ro M3 JOCTYIHBIX

yueOHo-MeToanueckux komruiekcoB (YMK) . Hcnonw3oBanme o6GopymoBanusi «Touka
poctay npu peanmzaruu ganaon Ol mo3BosisieT co3aaTh yCIoBUS:

° JJIg paCIUPCHUA COACPKAHUA IIKOJIBbHOTO XUMHUYCCKOTO 06pa3013aH1/1$1;

® JJI1 TIOBBIIIICHUA MO3HABAaTEIbHONU aKTHUBHOCTU O6yanOHIHXCﬂ B €CTCCTBCHHO-
Hay4YHOU 00J1acTH;

. JUIs  pa3BUTHS JMYHOCTH peOEHKa B Tpolecce OOydeHUs XUMHH, €ro

crocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHUS COITMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C O)]apéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3alliid WX pa3sBUTUA B
Pa3IUYHBIX 00JIaCTAX 00pa30BaTEIILHON, TBOPUYECKOM IEATETLHOCTH .

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMmsh)

XUMHS Kak 3JIEMEHT CHCTEMBI €CTSCTBEHHBIX HayK pacrpocCTpaHuIa CBOE BIUSHHME Ha
Bce 00JacTM 4YeJ0BEYECKOTO CyI€CTBOBAaHMA, 3aJajla HOBOC BHIACHHC MHpA, CTalla
HEOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIbTYpPHI, HGO6XOI[I/IMBIM YCJIOBUEM KU3HU O6H.[€CTBaZ
3HAHUE XUMHUU CIY)KUT OCHOBOM JJisi (OpPMHUPOBAHUS MHPOBO33PECHHS UYEJIOBEKA, €ro
MPEACTABICHUIN O MaTepruaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
OpEACTaBICHUA O B3aUMOIIPEBPALICHUAX OSHEPTHU H 00 OBOJIIOLIMK BCUICCTB B IIPHPOIC,
COBpEMCHHAasA XWMUSA HaIlpaBJICHA Ha PCIICHHUC ro0aIbHBIX npo6neM YCTOfIqHBOFO Pa3BUTHUA
4CJII0OBCUYCCTBA — CBIpBCBOfI, 3HepreTquCKOﬁ, HI/IHICBOI‘/'I A JKOJIOTHYSCKOM 6630HaCHOCTI/I,
np06neM 30paBOOXpPAaHCHUA. B YCJIOBHUAX BO3pacCTarOmCro 3HAYCHUA XUMHUH B )KU3HU O6H.[€CTB3
CYIIECTBECHHO IIOBBICHUJIACH POJIb XHMHYECKOI'O 06p330BaHI/IH. B nnane coyaIu3alluki OHO
ABJAACTCA OAHHM M3 YCJIOBI/Iﬁ Q)OpMHpOBaHI/IH HHTCJUICKTAa JIMYHOCTHU W TI'apMOHUYHOI'O eé
Pa3BUTHA. COBpCMCHHOMy YCJIOBCKY XHMHYCCKUC 3HAHUA HCO6XO,I[I/IMBI JJIA HpI/IO6p6TeHI/I${
O6H_I€KyJ'II>TypHOFO YPOBHA, MO3BOJIAKOIICIO YBEPECHHO TPYAUTHCA B COLIUYME U OTBCTCTBCHHO
y4aCTBOBAThL B MHOI‘OO6p3.3HOI71 KHU3HHU O6H.[€CTBa, UL OCO3HAaHHUA BaXHOCTH PA3YMHOTO
OTHOIICHUA K CBOCMY 30POBbIO U 3O0POBBIO APYIUX, K OKPY)KaIOH_Ieﬁ HpHpO,Z[HOﬁ cpeac, ajda
I'paMOTHOI'O IMOBCACHH: IMPH HCIIOJIb30BAHHUHN PA3JIMYHBIX MATCPHUAJIOB U XUMHWYCCKHUX BCHICCTB B
HOBCC,HHCBHOﬁ JKU3HU XHUMHYECKOE 06pasoBaHHe B OCHOBHOH IIKOJE SIBJISIETCS 0Oa30BBIM IO
OTHOIICHHUIK K CHCTCMC 06mero XUMHNYCCKOT'O 06pa3013aHI/1;1. HOBTOMy Ha COOTBCTCTBYIOLIEM
€My YpPOBHE OHO pealu3yeT MPUCYIIUE OOIMIeMYy XHUMHYECKOMY OOpa3oBaHUIO KIIIOYEBBIC
HEHHOCTH, KOTOPBIC OTpaAKAKOT TOCYHApPCTBCHHELIC, O6H_[6CTB6HHLIC U HWHIAUBUAYAJIBHBIC
HOTpe6HOCTI/I. OTUM onpeacICTCd CYIHOCTDH 061_]_[6171 CTpaTerun O6y‘{eHI/I${, BOCIIUTAaHUA H
pa3BUTHS 00Y4JaIOIIMXCS CpeACTBaMHU ydeOHOro mpenmera «Xumusy». M3ydenue npeamera: 1)
CrocoOcTByeT (hOPMHPOBAHUIO €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, JOCTIDKEHUIO OOIIeH u
¢JYHKLII/IOH3.JIBHOI>'I TpaMOTHOCTH, HACT BO3MOXHOCTU JIsI CAMOPA3BUTHA JIMYHOCTH. 2) BHOCHUT
BKJIaJd B (I)OpMHpOBaHI/IC MBIIIJICHUA W TBOPYCECKUX CIIOCOOHOCTEH MNOAPOCTKOB, HABBIKOB HX
CaMOCTOSTEIILHOM yqeGHoﬁ ACATCIIBHOCTHU, SKCIICPUMCHTAJIbHBIX U UCCIICAOBATCIILCKUX YMCHHﬁ,
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HEOOXOIMMBIX KaK B TOBCEJIHECBHOW JKM3HH, TaK M B MPO(PECCHOHAILHOU NESATEIBHOCTH; 3)
3HAaKOMHT CO CIEHU(PHUKON HAYYHOTO MBIIIICHHS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIsA/Ia HA
CAMHCTBO HPHUPOAbI HW YCIOBCKA, MABJIACTCA OTBCTCTBCHHBIM J3TallOM B q)OpMI/IpOBaHI/II/I
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMUPOBAHHUIO
HEHHOCTHOI'O OTHOMICHUA K CCTCCTBCHHO-HAYYHBIM 3HAHHWAM, K IMPUPOAC, K YCIIOBCKY, BHOCHUT
CBO BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE MOIPOCTKOB

Ha3Bannbsie HampaBieHuss B OOyYeHHHM XHMHUU OOECIIEUMBAIOTCA  CHEIH(PUKON
COJACpKaHuA NpcaMETa, KOTOpBIfI ABJIACTCA NCAArorndeCKu aaaliTUPOBAHHBIM OTPAKCHHUEM
0a30BOil HayKM XMMHU Ha ONpEAeNEHHOM dTare e€ pa3BuTHs. Kypc XMMHHM OCHOBHOM MIKOJBI
OpUEHTHUPOBAH Ha OCBOEHHE OOYYarOIIMMMCS OCHOB HEOPraHMYECKOM XHUMHHM U HEKOTOPBIX
MOHATUH M CBEJCHUN 00 OTIENBHBIX 00BEKTaX OpraHn4eckoil xumuu. CTpyKTypa coaep:KaHus
npeaMera copmupoBaHa Ha OCHOBE CHCTEMHOro MoJxofa K ero uiydeHuto. ConepikaHue
CKJIaAbIBA€TCs U3 CUCTCEMBI MOHATHH O XUMHYECKOM DJIIEMEHTE U BECUICCTBE U CUCTEMbI HOHATHHI
0 XuMHueckod peakuud. OO€ 3T CHCTEMBl CTPYKTYPHO OpPraHW30BaHbl [0 MPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHUsI 3HAHMM Ha OCHOBE TEOPETUYECKUX IMPEICTaBICHUM pa3HOTo
YPOBHA: AaTOMHO-MOJICKYJIAPHOTO YUYCHHUA KaK OCHOBBI BCEro C€CTCCTBO3HAHHA, YPOBHA
nepuoandeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHHUS O CTPOCHUU
aToMa M XUMHUYECKOM CBs3H, HpeJICTaBJ'IeHI/Iﬁ 00 SHGKTpOJ'II/ITI/I'-IeCKOI\/II Juccoruannumy BEUICCTB B
pacTtBopax. TeopeTHueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE AMIUPUYECKU MOJTYYEHHBIX U
OCMBICJIICHHBIX q)aKTOB, pa3sBHUBAKOTCA IOCICAOBATCIIBHO OT OAHOI'0 YpPOBHA K JOpPyromy,
BBINIOJIHASA (DYHKIMH OOBSICHEHHS] W IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEN
IMPAKTUYCCKOr0o TIMPUMCHCHUA MW TIOJYYCHHSA H3Yy4YaC€MbIX BCIICCTB Takas opraHusanus
COJIEpXKaHUs Kypca CHOCOOCTBYET TPEICTABICHUIO XUMHUYECKOW COCTaBIIAIONICH HaydHOU
KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MpHUpoAbl. TeM caMbiM OOEeCcreunBaeTcsi BO3MOKHOCTh
i GOopMUPOBaHUS Y 00YUAIOIINXCS LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HaHUIO U METOJaM
MTO3HAHMUSA B HayKe. BaXHO Takke 3aMeTHThb, YTO OCBOEHHE COACPIKAHUS Kypca IMPOUCXOIUT C
MPUBJICYCHUEM 3HAHUIN U3 paHee M3ydeHHBIX KypcoB: «Okpyxaronuii Mmup», «buomorus. 5—7
Kjaccb» U «dusnka. 7 Kimacey.

Jlannast o6pa3zoBaTenbHas MporpaMMa 0OecrieunBaeT YCBOCHUE YUaITUMUCS BayKHEUIINX
XMMHYECKUX 3aKOHOB, TEOPUM M MOHATUH; (OopMHpYyeT MpeAcTaBiIeHHE O POJU XHUMHUU B
OKPYXAIOIlEM MHUpE U KU3HU 4ernoBeka . [Ipu 3ToM 0CHOBHOE BHMMaHHE YAENSETCS CYUHOCTH
XUMHUYECKUX peakUMil U MerojaM HX ocyllecTBieHus . OZHUM M3 OCHOBHBIX IPUHIMUIIOB
IIOCTPOEHHUS MPOTPaMMBbl SBJISETCA NPUHUUI JOCTYIIHOCTH . OKCIEPUMEHTAJbHBIE JTaHHBIE,
MOJIYYEHHBIE YYAIIUMUCS IPHU BBIIOIHEHUU KOJIMYECTBEHHBIX OINBITOB, MO3BOJIIIOT y4YalIUMCS
CaMOCTOSITEJIBHO JIeJaTh BBIBOJbI, BBIABISATH 3aKOHOMEPHOCTH . [loaxonbl, 3ajl0KEHHBIE B
coJiep’KaHue MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOTUMbIE YCIOBUS Uil CUCTEMHOTO YCBOCHHS
yUYaIIUMHCSI OCHOB HAyKH, JUIsl OOECIeueHuUs] Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ICHCTBUS
oOyueHusi Ha JUYHOCTH ydaiierocs . @opmupyemblie 3HaAHHS JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOexAeHUN MIKOJIbHUKA, IEHTPAJIBHBIM SJPOM €r0 Hay4HOTO MHUPOBO33PEHHUS .

e u 0co0eHHOCTH N3yYeHHUsI Y1eOHOr0 npeaMeTa

K HaIpaBJICHHUIO HepBOCTeHeHHOﬁ S3HAYUMOCTHU IIpU pCain3dalnin O6pa3OBaTeJ'IBHBIX
(I)YHKI_II/Iﬁ npeameTa «XUMHUS» TPAAULIUOHHO OTHOCAT (bOpMHpOBaHHe 3HAaHUHA OCHOB
XUMHYECKOM HAayKHU Kak obmactu COBpPCMECHHOT'O €CTECTBO3HAHMUA, HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIIOBCKAa M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPBI. 33.,[[8.‘{8. npeamMeTa COCTOUT B
(I)OpMI/IpOBaHI/II/I CUCTEMBbl XHMUYECKMX 3HAHUN — Ba)KHEHIIHMX (I)aKTOB, HOHHTHﬁ, 3aKOHOB H
TCOPETHUYCCKUX HOHO)KCHHﬁ, AOCTYIIHBIX O606IJ.[€HI/II\/'I MHPOBO33PCHUCCKOI'O XapaKTEpa, sA3bIKa
HAaYKH, 3HAaHUHM O HAaYYHBIX MCTOJAX HU3YUYCHHA BCHICCTB U XUMHUUYCCKUX peaxunﬁ, a TaKXKC B
q)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ H CII0C000B ACATCIIBHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUCM,
Ha6J'IIO,Z[eHI/ICM U [POBCACHHUCM  XMMHYCCKOTO OKCIICPUMCHTA, COGJIIOI[CHI/ICM mpaBHJI
0€3011aCHOTO 06paIJ_ICHI/I5I C BCIICCTBaAaMHU B HOBCCHHCBHOﬁ JKHU3HU. Hap;u:[y C OTUM 1ICIH
HU3YyUCHUA NTpcAMETa B MpOorpaMMe YTOYHCHBI U CKOPPCKTUPOBAHBI C y‘IéTOM HOBBIX
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MIPUOPUTETOB B CHCTEME OCHOBHOTO obmiero obpasoBanus. Ceroanss B oOpa3oBaHHH 0CO00
3HaYMMOM TMpPHU3HAETCS HANPABICHHOCTh OOY4YEHHsS Ha Pa3BUTHE U CaMOPa3BUTHE JMYHOCTH,
(dopmupoBanue €€ UHTEIIEKTa U 001IeH KyabTypbl. OOyueHHe YMEHHIO YYUTHCS U MPOJIOIKATh
cBO€ 00pa3oBaHME CaMOCTOSTEIBHO CTAHOBHTCS OJHOW M3 BKHEHIINX (QYHKIHHA y4eOHBIX
MPEIMETOB.

B cBs13u ¢ 3TUM TIpH M3yYEHUH MpPEeIMETa B OCHOBHOMW IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpeNu TaKue eI, KaK:

* popmMupoBaHNE MHTEIUICKTYAILHO Pa3BUTOM JTUYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpPOBATBHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH,

* HaNpaBJICHHOCTh OOYYEHUS Ha CHCTEMaTHYeCKOe NpPUOOIICHHE ydamuxcs K
CAMOCTOSITEIbHOW ~ TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  ITO3HAHWS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* oOecreueHue YCIOBUM, CMOCOOCTBYIOIIMX MPUOOPETECHUIO OOYYAIOIIUMHUCS OIBITa
pa3HOO0Opa3HOW NESTETHLHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JIUIsl pa3IMYHBIX BUJIOB JEATEIBHOCTH;

* (opMupoBaHHEe YMEHHH OOBSICHATH W OLIEHUBATH SIBJICHHUS OKPYXAIOIIEro MHpa Ha
OCHOBAHWY 3HAHWH U OTBITA, TOJYICHHBIX TIPU U3YYCHUU XUMHUH,

* popmupoBaHue y 00yJarOIUXCsl TYMAaHHCTUIECKUX OTHOIICHUH, TOHUMAHUS IEHHOCTH
XAMUYECKAX 3HAHWUHU I BBIPAOOTKH SKOJOTUYECKH IIEIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NEITENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOU
Cpensl;

* pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTE K CAMOKOHTPOII U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPO(UIIA U HANTPABIEHHOCTH JTaIbHEHUIIIETO 00yUCHUSI.

MecTo yueOHOro npeaMera « XuMHUsD B y4eOHOM IUIaHe
B cucreme oOmero oOpa3oBanus «XuMHsS» TpU3HAHA OO0S3aTEIBHBIM YICOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB MpeAMeTHOW oOmactn «EcTecTBeHHO-Hay4YHbBIC
MpeaIMeThD». YUeOHBIM IJIaHOM Ha e€ u3ydeHue orBeieHO 138 ydyeOHBIX 4acoB — Mo 2 4 B
Hezeno B 8 M 9 Kjaccax COOTBETCTBEHHO.

Conep:xanne 00pa3oBaHus 0 rogamM o0yYeHuUs

(mpakTHyecKast 4acTh y4eOHOTO COJIepIKAHMUS npeaMera ycHJIeHa
MaTepuaJbHOTEXHUYECKON 0aszoii meHtpa «Toyka pocTa» / JETCKOrO  TeXHOIapKa
«KBaHTOpHYM», HCIOJIB3YeMOrO [yl peaM3alidd O0Opa30BaTENbHBIX IPOrPaMM B paMKax
HPEroIaBaHusI XUMHH )
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Beeoenue

Yro mzyuaer xumus. [Ipocthie U cioxHbie BellectBa. CBoiicTBa BemecTB. XUMHYCCKHIA
aneMeHT. DOPMBI CYIIECTBOBAHUSI XUMHUYECKOTO DJIEMEHTa. XUMUYCCKHE SIBIICHUS, UX OTINYUC
OT (u3ndeckux sBIeHUN. JIOCTIKEHUS XMMHUHM U WX TPaBHIBHOE HCIOJB30BaHWe. lcTopus
BO3HHKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKOM
Hayku. OCHOBHbIE 3aKOHBI XuUMuH. OOIIee 3HAKOMCTBO CO CTPYKTYpOil NepHOANYECKOil
TaOmuuel: mepuoasl M rpymmel. Tabmuma JI.M. MenzaeneeBa kak CIpaBOYHOE IMOcoOMe JUIst
HOJTy4YEeHHUs] CBEJCHHH O XHMMHUYECKMX 53jJeMeHTax. OOO3HaueHHe XHMHYECKUX 3IICMEHTOB.
[TpoucxoxeHue Ha3BaHWH XMMHUYECKHUX 37eMeHTOB. Tabnuia MeHzaeneeBa Kak CHpPaBOYHOE
noco6ue s MOTydeHHs CBEJCHUH O XMMUYECKHX 3JIeMEHTax. XuMuueckas Gopmyma, HHACKC,
K03 UIMEHT: 3anucu U uyTeHne Gopmyn. Macca aToMoB U MoJekyl. OTHOCHTEIbHAs aTOMHas
Macca. OTHOCHUTENIbHAs MOJIEKYJIsIpHast Macca. Pacuer mMaccoBoi OMM XMMHYECKOTO 3JIEMEHTa
no opmyse BemecTsa.

Amompl Xumuyeckux nemenmos



Jloka3zarenbcTBa CIOXHOCTH CTpoeHust atomoB. OmbiThl Pesepdopma. Ilmanerapnas
MOJIENIb CTPOCHMS AaTOMOB. XapaKTEpPUCTHKAa HYKIOHOB. B3aMMOCBS3b NOHATHUH: IPOTOH,
HEUTPOH, MaccoBoe uucio. COBpPEMEHHOE ONIPEACICHUE IMOHATUS «XUMHUYECKHHM 3JIEMEHT».
W3meHeHus, MpoUCXOJAIIME C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEMTPOHOB B COCTaBE aTOMOB
XMUMHMUYECKUX D3JEMEHTOB. M30Tombl, Kak pa3HOBUIAHOCTH AaTOMOB OJHOTO 3JIEMEHTA.
XapaxkTepucTuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB 3ieMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHBIX (SHEPreTH4ecKuX) ypoBHsAX. Pacnonoxenue
AJIEKTPOHOB HAa DHEPreTUYECKUX YPOBHSX, aTOMbl METAJIOB U HeMmeTauioB. LoHb
MIOJIOKUTEIbHBIE U oTpuLaTenbhble. [lonsTHe noHa. MoHbl, 00pa3oBaHHbBIE aTOMaMU METAJUIOB U
HemetaioB. [loHsTHEe 00 MOHHOHW CBSI3M, CXeMBl OOpa30BaHMS MOHHBIX COeAMHEHUH. CXembl
o0pa3oBaHusl MOJIEKYJ. DJEKTPOHHbIE W CTPYKTypHbIe (opmynsl. KoBaneHTHas mosjsipHas u
HeToJsipHas XuMudeckue cBsi3u. CxeMbl oOpazoBanus Monekyn coequaenuii (HCI, H20, NHz u
Ip.). DIEKTPOHHBIE U CTPYKTYypHbIe (Gopmynbl. Cxembl 0Opa30BaHUS JBYXaTOMHBIX MOJIEKYJ
BOJIOpPOJIa, XJOpa, Cepbl, a30Ta W JAp. DIEKTPOHHbIE M CTPYKTypHble (opmynbl. KpaTHOCTb
XUMHUUYECKON CBsI3U. [loHATHE O MeTamMyeckou cBsi3U. EnuHas mpupoa XMMHYECKOW CBSI3H.
[lonsitTue 00 arom-uonax. [loHsTHe 00 0OOOIIECTBIEHHBIX 3JIEKTpOHAX. BrinoiaHeHue
yIpa)xHEHUH, MOAr0OTOBKAa K KOHTPOJILHOU padoTe.

Ilpocmuie éeuwiecmea

XapakTepucTUKa IOJ0KEHHSI 3JIEMEHTOB-METa/NIOB M HemeTauioB B llepmonnyeckoii
cucreme. CtpoeHue ux aromMoB. DPHU3MYECKHE CBOMCTBA METAUIOB M HEMETAJIOB — IMPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOM MOJIEKYNIIpHON Macchl (TMOBTOpeHHE). AJIOTpomnus Ha
npumepe oJioBa, Qgocdopa, Kuciopoga u yriepona. KomudecTBo BeliecTBa W €AUHHUIIBI €TO
U3MEpEeHUs: MOJIb, MUJITUMOJIb, KuiioMouib. [locTosiHHas ABoraapo. Pacuer MoJieKynsspHBIX Macc
BEIIECTB MO HUX XUMHUYecKUM dopmynam. MuuMMonsipHas W KAJOMOJISIpHAsT MAaccChl.
BrinonHeHue ynpaxxHEeHUH ¢ UCIOJIb30BAaHUEM MOHATHI «IIOCTOSTHHAsE ABOTapo», «KOJIUYECTBO
BEIIECTBA», «Maccay, «MoJspHas Macca». OO0oOmieHue W 3aKpelyieHHe 3HaHWM 1Mo TeMme
«KonuuecTBo BeriecTBa», pelieHre 3KCIepUMEHTANIbHbIX 3a1a4. [loHsTHe o MossipHOM 0O0beMe
razoB. HopmanbHbie ycinoBuSA. MUJUTMMOJISPHBIA W KWJIOMOJISIpHBIH 00beM. BrimonHeHue
YOpaXHEHUI € KCIOIb30BAaHUEM TOHATUH «MOJSIPHBIA 00bEM», «KOJUYECTBO BEILECTBAY,
«Maccay, «MoJsipHas Maccay». O0001IeHre U 3aKperyieHre 3HaHui Ha TeMy «MoJsipHblil 00beM
ra3oBy, pellleHue IKCIepUMEHTaNbHbIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Pernienne
3a/1a4 U yIpaXHEHUH ¢ UCIIOJIb30BAHUEM MOHSATHH «KOJIMYECTBO BEIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAsT ABOTa/Ipo».

Coedunenun Xumuueckux 371eMeHmos

[lonsitne o crenenu okucieHus. OnpenenceHUE CTENEHU OKUCICHUS IO (dopMyiam
coenunenuil. CoctaBineHue (Gopmyn OWHApPHBIX COEAMHEHHUH, OOIIUK CrOCOO0 WX Ha3BaHUU.
Oxcuppl. CoctaBnenue ux Gopmyn u HazBanuid. Pacuetsl mo dopmynam. CoctaB U Ha3BaHUs
OCHOBaHUH, ux kiaccudukanusa. Pacuersl o dopmynam ocHoBanuil. [IpencraBurtenu: NaOH,
KOH, Ca(OH)2. Pacyerst mo ¢opmyisam ocHoBaHuii. CocTaB W Ha3BaHUSA KHUCIOT, HX
knaccudukanus. Pacuetst mo ¢opmynam kucnot. IlpencraButenu xucnot. Pacuerst 1o
dbopmynam kucnot. CoctaB U Ha3zBaHus coJiedd. Pacuetsl mo dopmynam coneit. [IpeacraBurenu
coneit: NaCl, CaCOs, Caz(PO4),. Pacuersl no dopmynam comeii. IIpoBepounas padora 1o
OCHOBHBIM KJIaccaM HEOpraHM4YecKMX BeliecTB. PacueTsl mo (opMynaM OCHOBHBIX KJIacCOB
HEOpPraHMYecKuX BelecTB. AMQOTepHble M KpHUCTaNIM4YecKkue BemliecTBa. Kpucrammmueckue
pemeTku. [ToHATHA O MEXMOIEKYIIPHOM B3aUMOJEHCTBUN U MOJIEKYJIIPHON KPUCTAJLINYECKON
pemerke. CBOMCTBa BEIIECTB C 3TUM THUNOM pemieTkd. CBONCTBA BEUIECTB C PA3HBIM TUIIOM
KPUCTAJTIMYECKUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HBIM KJlaccaM COeIUHEHM. B3aumocss3p
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUUECKON CBs3U. IIOHATHSA O YMCTOM BellecTBE U
cMmecH, ux omnuust. [IpuMepsl KUIKHUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3aeneHns CMecei.
[ToHsiTHS O MONMM KOMIIOHEHTa cMecH. BhluuciieHne ee B CMeCH M pacueT Macchl WM o0beMa
BEIIeCTBA B CMECH 1O ero Jose. Pemienue 3a1ayu v ynpakHeHHM Ha pacyeT J0Ju (MacCOBOW MM



00BEMHO) U HAXOXKJICHHE Macchl (00beMa) KOMIIOHEHTa CMECH. BBIMOIHEHNE YyIpaXHEHUH U
peuieHue 3aaay.

H3menenusn, npoucxooauwjue c geujecmeamu

CriocoObl OYMCTKH BELIECTB, OCHOBAHHBIE HAa HMX (HU3MUECKUX CBoiMcTBax. OuucTka
MUTHEBON BOABI, meperoHka Hedru. lloHATHE O XUMHUYECKHX SBIICHUSAX, WX OTIUYHE OT
¢usnueckux. [lpu3Haku W yCIIOBHS TPOTEKAHUS XWMHUYECKUX peakiuil. Peakmusi ropeHus.
KonnuecTBeHHass CTOpOoHAa XMMHUYECKHX DPEAKIUil B CBETE ydeHUs 00 aToMax MU MOJIEKYyJaXx.
3HavyeHHe 3aKOHA CcOXpaHeHusi macchl BemiecTB. Poss M.B. JlomonocoBa u /. JlanmbroHa B
OTKPBITUM W YTBEP)KICHUM 3aKOHA COXpaHEHMs Macchl BeulecTB. [IoHATHE O XMMHMUYECKOM
YpaBHEHHH Kak 00 yCIIOBHOW 3alTMCH XMMHUYECKOH PEaKIMH C TIOMOUIBI0 XUMHUYECKHX (POPMYIL.
3HaueHue HHJAEKCOB U Ko3(duuuentoB. CocTaBieHUE YpaBHEHUH XMMMUYECKUX pEaKIUil.
Pemenune 3azau Ha HaxoXKJIEHHE KOJMYECTBA, MacChl WJIM 00beMa MPOAYKTa pPEAKIUU IO
KOJIMYECTBY, Macce WIM 00beMy MCXOJHOIO BellecTBa. Te ke pacueTsl, HO C UCHOJb30BAHUEM
MOHATHS «J0JIs1» (MCXOJHOE BEIIECTBO JaHO B BUJAE PacTBOpPa 3a/laHHOM KOHIEHTpALUM HIIN
COJIEP’KUT OTIPEICTICHHYIO JIOJI0 ITpuMeceit). Pernienne skcnepuMeHTaabHbIX 3aja4, 3aKpeIuieHne
3HaHUN MO TeMe «XuMudeckue ypaBHeHUs». CyIIHOCTh peakUuil pa3joKeHUs U COCTaBJICHUE
YpPaBHEHUN pEaKUUi, MPOJEIIAHHBIX yduTelieM. [IoHATHE O CKOpOCTH XMMHUYECKUX pPEaKIHil.
Karamuzatopsr, depmentsr. CymHocTh peakinuii coenuHeHus. CocCTaBlIeHWE YpaBHEHUUH
peakuuii, nmpoAenaHHbIX yuutesneM. CylHOCTh peakuuid 3amenieHusi. CocTaBIC€HUE ypaBHEHHM
peakuuii, TPOJCIAHHBIX Yy4YUTENeM. Pl aKTMBHOCTM METAJJIOB, €r0 HCIOJIb30BAaHUE JUIS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS peakUuil MexXay MeTaljlaMd M pacTBOpaMu
KHUCJIOT. Peaknuy BBITECHEHHS] OJTHMX METAJUIOB M3 PAacTBOPOB MX COJIEH JIPYrUMHU METAJIAMH.
CymHocTth peakuuii ooMmeHa. CocTaBlieHHWE YpaBHEHUH peakluid, MpoAENaHHBIX YUUTEIEM.
Peakuuu HelTpanuzanuu. Y CIoBUs TEUCHUSI PEAKIIMN MEXIY pacTBOpaMu KHUCJIOT, WIEIOYEH U
cojiel 0 KOHIA. Tumbl XUMUYECKHX peakuui (1o MPHU3HAKY «UHUCIO M COCTaB HMCXOJHBIX
BELIECTB M MPOAYKTOB pEaKIUu») Ha IMpUMEpe CBONCTB BOJbL. Peakuus pas3noxeHus —
ANIEKTPOJIN3 BOJbl. Peaknuu coeauHeHHs — B3aMMOJICHCTBHE BOJBl C OKCHUAAMHM METAIJIOB U
HeMeTauioB. [loHsTHe «ruapokcuabl»y. Peakuuu 3amemieHuss — B3aUMOJACHCTBHE BOJIBI C
LIEJIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeTamamMu. Peakiuu oOMeHa (Ha mpuMepe THIpoju3a
cynbdaTa almOMUHMS U KapOunga kanbius). Pemenue 3amay u ynpaxseHuil. IlogrotoBka k
KOHTPOJILHOU padoTe.

IlIpocmerimue onepayuu c geuyecmeamu (XUMu4ecKuii NPaKmMuKym)

[IpaBuna TexHuku O€30MACHOCTH HpU OOpalIEHUH C JTAOOPATOPHBIM 000PYIOBAHHUEM,
pu paboTe B KaOMHETe XUMHUHU. 3HAKOMCTBO C J1a00paTopHbIM 000pynoBaHueM. DuU3NYeCcKue U
XUMUYECKUE PEaKIMU MpU ropeHuu cBeun. KauecTBeHHBIN cocTaB nouBbl. Cpesla MOYBEHHOIO
pactBopa. Ananu3 Bobl. [Ipo3pauHocts Boabl. IIpu3HAKM XMMUYECKUX pEAKUUM: BBIJIEICHUE
rasa, BbIIaJCHUE OCaJKa, U3MEHEHHE 1BeTa BeulecTB. KauecTtBeHHble peakiuu. [Ipurorosienue
pacTBOpa caxapa M pacueT ero MaccoBOM J0JM B PacTBOPE.

Pacmeopenue.  Pacmeopvl.  Peakuyuu  uonnozo  oomena.  OKuciaumenbHo-
eoccmanogume’ibHvle peaKyuu

PactBopbl. ®u3nueckas M XUMHUYECKass TEOPHUsl pPAacTBOPOB. TeEIJIOBBIE SIBICHUSA IPHU
pacTBopeHuu. ['maparsl W KpUCTAJUIOTUAPATHI, KpUCTAUIM3aUUMOHHAas Boda. HacwlnieHHsbIe,
HEHACBIIICHHbIE, MEPECHIIIEHHBIE PAaCTBOPbL. XOPOIIO PAacCTBOPUMBIEC, MaJIOpPAaCTBOPUMBIE U
MPAaKTUYECKH HEPACTBOPHUMBIE BEIIECTBA. DIIEKTPOIHUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTUYECKAS
JUCCOIMals U accouuanus. MexaHus3M IUCCOIMAIMU BEIECTB C PA3JIMYHBIM THUIIOM CBSI3U.
CreneHsp ANeKTPOIUTHYECKON nucconnanuu. CUabHbIE U caadble IEKTPOIUTHI. DICKTPOIUTHI U
HEIJNEKTPOJUTHL. MeXaHu3M [HUCCOLMAlMM BEIIECTB C pPa3ju4yHbIM TUIOM CBs3U. CTeneHb
ANIEKTPOIUTHYECKOH qucconnanuu. CuibHble U cradblie 31eKTponuThl. MoHbl. CBOICTBa HOHOB.
Knaccudukarus HOHOB MO COCTaBy (MPOCTHIE U CIOKHBIE), MO 3apsAay (KaTHOHBI U aHHOHBI), 110
HAJIMYUIO0 BOJHON 00OJOUYKH (THIPOTUPOBAHUE M HETHIPOTHpOBaHKE). OCHOBHBIC TOJOKEHUS
TO/M. Peakuuu B BOAHBIX PacTBOpax 3IEKTPOIUTOB. HeoOpartumblie u oOpaTHMblE peakKIIHU.
MonekynsipHoe W HMOHHOE YypaBHEHHME peakuuid. Peakuumm wuoHHOro oOmeHa. Peakuuu
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HedTpamu3anuu. Kucnotel. WX kiaccupukanus mO pa3TuvHbIM Tpu3Hakam. OnpenerneHue
KHUCJIOT KaK 3JIEKTPOJMTOB, UX AuccolManus. BzaumoneicTBue KUCIOT ¢ METalaMu, yCIOBHS
TE€YEHUs ITHX PEAKLMM. DIEKTPOXMMMUYECKUN DsJl HalpsyKEHUs MeTauioB. B3anmopelicTBue
KHUCJIOT C OKCHMJAaMHM METaJUIOB M OCHOBaHMsAMU. Peakumm HedTpanuzanuu. Bzaumopeicteue
KHCJIOT C COJIIMU. 3allUCh YpaBHEHUM peakiuil (MOJEKYJISAPHBIX U MOHHBIX) C MCIOJb30BaHUEM
TabIUIBl  pacTBOpUMOCTH. OmpeneneHne OCHOBAaHMM KaK d3JIEKTPOJIMTOB, MX JUCCOIHMAIHS.
Krnaccudukanuss OCHOBaHWN 10 pa3WYHBIM TpH3HAKaM. B3anMojaelcTBHE OCHOBAHHHA C
KuciaoTaMu (moBTOopeHue). B3aumopeiictBue menoued ¢ cosnamu  (pabota ¢ Tabmuuein
pacTBOPUMOCTH) U OKCHJaMU HeMeTaysioB. Pa3noxkeHue HepacTBOpUMbIX ocHoBaHHil. CocTaB
OKCHJIOB, UX Kiaccu(ukanys. CBOICTBa KUCIOTHBIX U OCHOBHBIX OKCUIOB. Onpenenenue coye
KaK DJIEKTPOJUTOB, ux nuccounauusa. Kiaccuduxamus coneil. B3aumoneiictBue coneil c
MeTajulaMH, OCOOCHHOCTH OSTHUX pEaklUid W B3aUMOJICHCTBUE coJiel ¢ coiisamMu (paboTa ¢
Tabiuuen pacTBopuMocTH). B3aumozeiicTBie coseil ¢ KUCIOTaMu U 1eno4aMy (IIOBTOPEHUE).
[ToHsiTHE O TEHETUYECKOW CBS3M M T€HETHMUECKUX psilax METaJyIOB U HeMeTauioB. Pasnuunbie
MpPU3HAKW KJIacCUPUKAIMM XUMHUYECKMX peakuuid. OmnpeneneHue cTeneHedl OKUCICHUS
2JIEMEHTOB, 0O0pa3yrolmux BelecTBa pa3audHbiXx kiaccoB. Peaknuu OBP. Tlonsite 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUHM U BOCCTAHOBJIEHUH. PelleHne pacueTHbIX 3a4ay IO
YpaBHEHHUSAM, XapaKTEPHU3YIOIIUM CBONCTBAa OCHOBHBIX KIJIACCOB COEIMHEHM, U BBIIIOJIHEHUE
OCHOBHBIX KJIaCCOB COEJMHEHHMH JTOro IUIaHa Ha TeHEeTHYecKylo CBs3b. lloaroroska k
KOHTpOJIbHOU padoTte. Torosast KoHTpoJibHas padoTa.
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Obwan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrpoeHue aToma, XapakTep MPOCTOT0 BEIIECTBA; CPaBHEHUE CBOWCTB MTPOCTOTO BEIIECTBA
CO CBOWCTBaMH MPOCTBIX BEHIECTB, OOpPAa30BAaHHBIX COCETHUMH IO MEPHOIY U MOATPYIIIe
AIIEMEHTaMU; COCTaB U XapaKTep BBICHIET0 OKCUIA, TUIPOKCH/A; COCTAB JIETY4ero BOJIOPOIHOTO
coemuHeHUs (11 Hemertaina). CBoiicTBa anmekTpoiauToB B cBere TOJ. I'eHeTmueckue psibl
Metaiia 1 Hemetayia. CamocTosTenbHass paboTa ¢ ydauuMucs. 3akperuieHHe maTepuala.
[Tonatne o mepexoaHbIXx »diemMeHTax. AmdorepHOCTh. ['eHETHYECKHU psI  TEPEXOTHOTO
anemeHnra. [lepuonnueckuit 3akoH u Ilepuoanyeckas cucrema, crpoenre atoma. 3Hadenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIIOJOXKEHUS JJIEMEHTOB-MeTauloB B I[lepuoanueckoit cucrteme.
CrpoeHue atroMOB MeTayuIOB. MeTaliMueckue KpUCTAUIMYECKHe pelieTku. Meraminueckas
XMUMHYECKasl CBA3b. XapaKTEPUCTHUKA OOLIMX XUMHUYECKUX CBOWCTB METAJIOB HA OCHOBAHUH UX
MOJIOKEHUSI B DIIGKTPOXUMHUYECKOM pALy HampsHKeHU B CBeTe IMpeAcTaBiIeHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMopoHbIe METAIIIbl U OCHOBHBIE COC/IMHEHUS
MeTaJIoB B pupoe. Baxwueiimue pynsl. [loHaTHE 0 METaITypruu U €€ pa3HOBUIHOCTSIX: MTUPO-
, TUAPO-, AnekTpomeTarutypruu. Kopposus metamioB. CriocoOsl 3aIMTH METAIIOB OT KOPPO3HUH.
OcoOeHHoCcTH (PU3UYECKHX W XHMHUYECKHX CBOMCTB IIENOYHBIX METAIOB. Baxueiimue
COCIMHEHUS INEJOYHBIX METAJJIOB: MIENIOYM, COJIM, UX CBOWCTBa W mpuMmeHeHue. OOImas
XapaKTepUCTUKA METAIJIOB BTOPOW TPYNNbl TJIaBHOW MOATPYMIBI, OCHOBHBIE (U3MUYECKUE WU
XMMHUYECKHE CBOWCTBA IIEIOYHO3EMEIbHBIX MeTauioB. Baxueimue coenqunenus Ca u Mg, ux
npuMeHeHne. Posb Kanbllus U Marfus B JKUBBIX opraHu3Max. CTpoeHue aroma, pusnveckue u
xumuueckue cBoiictBa. [Ipumenenue amomunusg. COeAMHEHUS ATIOMUHUS — OKCHIBI U
TUAPOKCHUIBI, UX aM(POTEPHOCTh. BaxkHeline conu amoMUHuA. 3aKperieHue U CUCTeMaTU3alus
3HAHMI TIO TJIaBe NIEPBOM: OOIIast XapaKTePUCTUKA METAIJIOB, XUMUUYECKHE CBOMCTBA METAIIJIOB.
Pemenne »skcnepuMeHTaNbHBIX 3a7ad, pelnieHue ypaBHeHUW. CTpoeHHe aroma jKelesa.
duznyeckue U xumudeckue cpoiictBa. [Ipumenenue xeneza. Coenunenus xenesa |l u xenesa
I1l. Tenetnyeckue psiapl. KauecTBeHHbBIE peakIiny HA HOHBI Kee3a.

Ceolicmea memannoe u ux coeOUHeHull (Xumuyeckuil npakmuxym)(3 u).



Pemrenne nenoyex XuMHU4YECKUX IIPEBPAICHUN 10 BapuaHTaM. lloBTopeHne Ha npakTuke
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpeIUICHHE 3HAHUW 1O PACIO3HABAHUIO M MOJYYECHHIO
BEILIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMUYECKUM CBOMCTBAM BEIIECTB.

Hememannwt (26 u)

[Tonoxxenne HemetayuioB B Ilepuoanyeckoil cucremMe, OCOOCHHOCTH CTPOSHHS HX
atoMoB. Psniel 30. Kpucramiueckoe CTpoeHHe HEMETANIOB — IPOCTHIX BEHIECTB. AJIIOTPOIUSL.
O30n. CoctaB BO3ayxa. dusnueckue CBOMCTBA HEeMETALIOB. OTHOCUTEIBLHOCTh TOHSATUN
«METAI» M «HEMETaUD». XHUMHUUYECKHE CBOMCTBAa HeMeTaioB. OKUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICIICTBUE C METaJIaMH, BOJOPOJOM, MEHEE JJIEKTPOOTPUIIATEILHBIMU MeETaUIaMH,
HEKOTOPBIMH CJIOKHBIMH BeEIllE€CTBaMHU. BOCCTaHOBUTEIbHBIE CBOWCTBA HEMETAIUIOB B PEAKIIUSIX
C KHCIIOPOJIOM, CJIOKHBIMU BEIECTBAMHU-OKUCIUTENAMHU. MaKpO3JIE€MEHTB U MUKPOIJIEMEHTHI.
Ponb MUKpPOAJIEMEHTOB B JKU3HEIEATETILHOCTH PACTEHHM, )KUBOTHBIX M UyeloBeka. OpraHudeckue
BelmiecTBa: Oenku, Kuphl, yrieBoabl. PepmeHtbl. Buramunsl. ['opmonsl. [lonoxkenue B
[Tepuoanueckoit cucrteme . M. MenaeneeBa. CtpoeHne aromMa u MoJjekynbl. Dusnveckue u
XUMUYECKHE CBOWCTBA BOJOpOJA, €ro MoJiydeHue W mnpuMmeHeHue. OOmmas XxapaKTepUCTHKA
rajoreHoB. CTpoeHHE aTOMOB TaJOr€HOB, CTENEHH WX OKHUCIeHUs. CTpoeHue MOJIeKY
raJioreHoB. ['aJloTeHbl — MPOCTHIE BEIMIECTBA. 3aKOHOMEPHOCTH B M3MEHEHUU UX XUMUUYECKHUX U
(DMBUYECKUX CBOWCTB B 3aBUCHUMOCTH OT YBEIWYCHHUS TMOPSIKOBOTO HOMEPA XUMHYECKOTO
aneMmenTta. Kpatkue cBeneHus o xjiope, Opome, nozae, ¢prope. IlomydeHue Xiao0poBoaopoaa.
XJIOpOBOJOPO B MPUPOJIE. XIJIOPOBOJOPO U COJIIHAS KHUCIOTa. XJIOPUIbI, UX TPUMEHEHUE B
HapoJHOM X03stiicTBE. [lonydeHne rajloreHoB METOJ0M AJIEKTpoau3a. buosiornyeckoe 3HaueHne
rajJjoreHoB W ux coeauHeHuil. IlpuMenenue ranoreHoB. CTpoeHME aroMa KHUCIOPOJa.
Amtotponusi  Kuciopoga. XapaKTepUCTUKAa XUMHYECKHX CBOMCTB KHCJIOpPOJa B CBETE
npeacraBineanii 00 OBP. IIpumenenune kucmopoma. CTpoeHue aTtoMa cCepbl. AJUIOTPOTIHS.
dusnyeckrue CBOKWCTBA POMOMYECKON cephbl. XapaKTepUCTUKAa XUMHUYECKHX CBOWCTB CEPHl B
ceere mpexacraBieHnii 00 OBP. Baxwneifmme coeawHEHUs1 CEpbl: CEPOBOJOPOMA, CYIb(HIBI,
OKCHJbI, CEpHUCTas KHUCJIOTa, CYyAb(UTHI; HMX CBOICTBa, I[OJIydeHHE U TMPUMEHEHHUE.
Pa30aBneHHas ¥ KOHLEHTPUPOBAHHASI CEpHAs KHCIIOTa, €€ CBOMCTBA, MOJYYeHHE U IPUMEHEHUE.
Peakuuu B3aumopaeicTBus ¢ cepHor kuciaoToil. CtpoeHue aroMoB a3oTa. CTpOCHUE MOJIEKYIIbI
azora. du3nyeckue U XMMUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTtaBieHuit 00 OBP. Ctpoenue
MOJIEKYNbl aMMuaka. Pu3nueckue CBOKWCTBA, MOIydYeHue, coOMpaHue, pacrio3HaBaHHEe aMMUaKa.
XUMUYECKHE CBOICTBA aMMHaKa: BOCCTAaHOBUTENIbHbIE M 00pa30BaHHWE HOHA AMMOHHUS IO
JOHOPHO-aKIENTOPHOMY MexaHu3Mmy. CollM aMMOHHUSA: COCTaB, IMOJy4eHUE, (PU3UYECKHEe U
xuMuueckue cBorctBa. [IpeacraBurenu. [Ipumenenne B HapogHOM Xxo3siiicTBe. OKCHBI a30Ta.
A30THas KucClOTa, ee CcBoMcTBa W mnpuMmeHeHwe. Hwurpatsl, cenutpel. CTpoeHHe aToma.
Amnnotponus. CpaBHEHUE CBOMCTB U NMpPUMEHEHHE KpacHoro u Oenoro ¢ocdopa. Xumuueckue
cBoiictBa Qochopa. Okcun dochopa (V) u oprodochopnas kucnora. Comu opropocopHoit
kucnotel. ®dochop B mpupoge. Docdopubie ymoOpenus. CTpoeHHe arToma yriaepoja.
AnnoTponusi, cBoicTBa MoauduKanuii — anmaza u rpadurta. Mx npumenenuwe. AMopdHBIN
yIJIepOa M €ro copTa: KOKC, CaXka, IPeBECHBIN yroJib. ACOpOIHS U ee MPAaKTUYECKOe 3HAUCHHUE.
XuMHuueckue cBoiicTBa yriepoaa. Okcuupl yriepoja, UX CBOMCTBA, NOJyYEHUE U IPUMEHEHHUE.
CrtpoeHue MOJIeKy OKCUIOB yriiepojia. YToibHas KUCIOTa U ee colu. BaxHeilnne kapOoHaThI:
KaJbIUT, COJa, TOTall — UX 3HaueHue U mpumMeHeHue. PacrmoszHaBanue kapOoHatoB. Ilepexon
kapOoHaTOB B ruapokapOoHaTel W obOpatHOo. CTpoeHue atoma. CpaBHEHHE €ro CBOICTB CO
CBOWCTBAMM arToma yriepojaa. Kpucramnmmyeckuil KpEeMHHM, CpaBHEHHUE €ro CBOWCTB C
yriepogom. [lpupoansie coeauHenuss kpemuust: SiOz, CHIMKAaThl HW  aJFOMOCHJIMKATHI
PasnoBugHOoCTH CcTekna, ero mpoucxoxiaeHue. Ilomyuenume wnementa. IIpousBoacTtBo u
MpuUMeHeHne crekia, (apdopa, neMeHTa. 3akperieHHe W CHUCTeMaTH3alus 3HaHWK 10 TeMe:
CTPOCHHME AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HEMOJIApHAs XUMHUYECKas CBA3b. PeleHue
OKCIEPUMEHTAJBHBIX 3a/lad W YypaBHeHMU peaknwii. [loarotoBka K KOHTPOJBHOW padorte.
3akperyieHue W CUCTeMaTh3alysl 3HAaHWK 10 TeMe: XMMUYecKHe W (Pu3Mueckue CBOWCTBA
HEMETAJUIOB,  XMMHYECKHE  peaklMH, KOBAJCHTHas  MOJspHas  CBA3b.  PerieHue

8



OKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHUH. [lonroroBka K KOHTposbHOW pabote. Pabora Hax
OITMOKaMHU.

Ceoticmea nememannoe u ux coeounenuii (3 u).

Pemienne skcnepumentanbHbix 3agad no teme «lloarpynma kuciopoma». Pemenue
SKCIEPUMEHTAIbHBIX 3a1a4 1o Teme «lloarpynna asora u yriaepoaa». 3akperuieHUe 3HaHUN TI0
MIOJIYYEHUIO U PACIIO3HABAHUIO a30B.

Opzanuueckue eeuwgecmea (12 u)

BemecTBa opranmveckne M Heopranudeckue. [IpuaumHBl MHOTOOOpa3usi OpraHUYEeCKHX
coenMHeHUN.  BaneHnTHOCTb.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COCIUHEHUIN.
MonekynspHble U CTPYKTypHbIE (GOPMYJIbl OPTaHUYECKUX COCAMHEHHUH. ['OoMOJorndyeckui psij
npenenbHbix y/B. Pagukansl. M3omepsl u m3zomepus. Dusnyeckre M XUMHUYECKHE CBOWCTBA.
Meran wm oraH: cTpoeHMe MoJeKyn. [opeHme MeraHa u dtaHa. l[IpuMeHeHue wmertaHa.
XHWMHYECKOE CTPOECHHE MOJIEKYJIbI ATHICHA. J[BOWHas CBA3b. B3auMozaelcTBre ITHIIEHA C BOJOM.
[Tonumepusanus stuneHa. [lonuatuniex u ero 3Hauenue. [loHsATHE O MpeAENbHBIX OJTHOATOMHBIX
CHUpTax Ha NpHUMepe MeTaHoja W JTaHoja. TpexaromMHbl cnupT riuuepuH. OKucieHue
STUJIOBOTO CIHMpTa B YKCYCHBIM anbjaerua. [lonstue o6 anpaerumpax. OkucieHHE aibAeTuia B
kuciaoty. OJHOOCHOBHBIE HeNpeebHble KapOOHOBBIE KHUCIOTHI Ha MpUMEpPE YKCYCHOM
kucioTel. Ee cBoiictBa u mpumeHeHnue. (CrTeapuHOBas KUCJIOTAa KaK MPEICTABUTENb >KHPHBIX
KapOOHOBBIX KuCIOT. Peakuus stepuduxanuu. Ilonstue o cnoxssix s¢upax. [lonstue o6
aMUHOKHCIIOTaX. Peaknuu mnoiukoHaeHcanuu. benku, ux crpoeHune M OuoyoTHYEecKas poJib.
[lentunnas cBsi3p u monmmenTuAbl. [lepBudHas cTpykTypa OenkoB. buonornueckue QyHKImm
O0enkoB. CBoiicTBa OENKOB M KaueCTBEHHbIe peaknuu Ha Oenku. [loHsTHe 00 yriaeBomax.
I'moko3a. Ee cBoiictBa u 3Hauenme. Kpaxman um memmonos3a. Mx Ouosormdeckast poJib.
[Tonumepsl MpUPOIHBIE M CHUHTETHYECKUE. Peakuuu moamMepu3alvu | MOJUKOHICHCALUU.
[Imactmaccel W BOJIOKHA.  3aKperuieHWe MW CHUCTeMarh3auusi  3HaHuil.  Pemienue
JKCIIEpUMEHTAIIBHBIX 33/1a4.

3akpennenue (6u)

OO6oOmenre, 3aKperuieHHe W CUCTEMaTH3alMs 3HAaHMM MO Kypcy XuMum 9 Kiacca.
[ToBTopenune mnpoiaeHubix TeMm: llepumoandeckuii 3axkoH u Ilepronuueckass cucTeMa, BHUIbI
XUMUYECKUX CBSI3€H U THUIbl KPUCTAIMYECKUX PELIETOK, TUIIbl XUMUYECKUX PEaKIIMil, KIacChl
XUMUYECKUX COETMHEHM. PellleHne sKkcnepuMeHTANIbHBIX 3a/]a4, PEIICHUE YPAaBHEHUN PEaKIIMil.

Meostcnpeomemmnle ceasu

Peanuzanmss MeXNnpeaIMETHBIX CBsSI3eM MNpu M3ydyeHUM XuMuu B 8 U 9 Kiacce
OCYIIIECTBJISIETCSL Yepe3 HCIIOJb30BaHHE KaK OOIHMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK H
MOHATHH, SBJISIOMINXCS CUCTEMHBIMH JJISl OTACNBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA
OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAYYHBIA (PaKT, TUNOTE3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, Kiaccu(duKanus, TMePUOJUIHOCTb, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPEHUE, MOJIeb, SBIICHHE, IMApHUKOBBIM d(hdekT, TexHoysorus, marepuanbl Dusuka:
MaTepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOI, PaJAUOAKTUBHOCTH, MOJEKYIa,
ANIEKTPUYECKUI  3apsii, TMPOBOJAHUKH, TOJYIPOBOJHUKH, JUDIEKTPUKH, (DOTOIIEMEHT,
WHIUKATOp, BEIIECTBO, Tel0, OO0BEM, arperaTHoe COCTOSHHE BeIeCTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KpHUCTaJUIMYeCKass pemeTka, CIUIaBbl, (QU3UYECKHE BEIHUMHBI, €IUHUIIBI
M3MepeHusi, KOCMHUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3bI, Connile. buonorus: dotocunTes,
JbIXaHHE, ouocdepa, DKOCHCTEMA, MUHEpaIbHbIE ynoOpenus, MHKPO3JIEMEHTBHI,
MakpodJIeMEeHThI, MUTaTeNbHbIe BemlecTBa ['eorpadmus: armocdepa, rumpocdepa, MuHEpambl,
TOpPHBIE TIOPO/Ibl, TIOJIE3HBIE NCKOMIAEMbIE, TOTNIMBO, BOJHBIE PECYPCHI.

HJIaHI/IpyeMLIe pe3yJabTaThbl OCBOCHHUS yqeﬁﬂoro npeamMeTa
Juunocmuvie pesynomamor  OOyuarowguiica  NOAYYUM  BO3MONCHOCHL O

dopmuposanusa cnedyrouwyux nuunocmuvix YY/1:
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® ONpCACIICHUC MOTUBAIUN NU3YYCHU y‘IG6HOI‘O Marcpualia,

. OIICHMBAHME YCBAWBAEMOIO Y4YEOHOrOo MaTrepuaja, HUCXOJS M3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. MOBBIIIEHUE CBOEr0 00pa30BaTENILHOTO YPOBHS M YPOBHSA TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIECTBA;

. 3HaHUE IIPABUJI IIOBEJICHUS B UPE3BbIYAHBIX CUTYyaIUsAX;

. OIICHUBAHHE COLMAIBHON 3HAYMMOCTH POQecCuii, CBSI3aHHBIX C XMMHUEH;

. BJIa/ICHUE MpaBUIaMH O€30MaCHOT0 OOpalleHHs] ¢ XUMUYECKMMH BELECTBAMHU U

000pyIOBaHNEM, TIPOSIBIICHHE SKOJIOTHYECKON KYITbTYPHI .
Memanpeomemmnuwie pe3yivmamot

PeryasituBHbIC

Obyuarowuiicss NOaAY4Um 803MONCHOCMb O YOPMUPOBAHUS CLEOVIOWUX DeCYNAMUBHBIX
YVI:

. [eNenoyiaraHie, BKJIIOYAs TIOCTAHOBKY HOBBIX II€Jiel, TpeoOpa3oBaHHe
MPAaKTUYECKON 3a7ayll B TIO3HABATEIbHYIO, CAMOCTOSTENIbHBIA aHAN3 YCIOBUH ITOCTHKECHUS
[IeJIM Ha OCHOBE Yy4Y€Ta BBIACICHHBIX YYHTEIEM OPHEHTHPOB JCHWCTBUS B HOBOM Y4EOHOM
MaTepuare;

° IIaHUPOBAHUC MTYTU NOCTHUKCHUA uenef/i;
° YCTaHABJICHUC MCJICBBIX IMPUOPUTETOB, BBIACICHHUEC aJIbTCPHATHBHBIX crIoco0o0B
JOCTYDKSHHS TIEJTH U BBIOOp Hamboiee 23(HEeKTHBHOTO Ccriocoba; © yMEHHe CaMOCTOSITETHHO

KOHTPOJHMPOBATh CBOE BpEMsI U YIIPABJIATh UM; * YMEHHUE NPUHUMATh PEIICHUs B MpoOIeMHON
CUTYaLINH;

. MMOCTaHOBKA YYEeOHBIX 3aJa4, COCTaBJIICHHE IUIaHA U TOCJIEIOBATEILHOCTH
e CTBHIA;

. opraHu3arys pabo4ero MecTa Mpy BBHITTOJTHECHUH XUMHUUYECKOTO SKCTICPUMEHTA;

. MMPOTHO3UPOBAHKUE PE3YJIbTATOB OOyUEHHUs, OIEHUBAHUE YCBOCHHOTO MaTepHuaa,

OIIEHKA Ka4yeCTBa M yPOBHS TOJYUYEHHBIX 3HAHUH, KOPPEKIMS TUTaHAa M criocoba NeWCTBUS MPHU
HeoOxoaumocTH . [lo3HaBarenbHbie OOyYaOIMMICS MOTYIUT BO3MOXKHOCTH ISl (POpMUPOBAHUS
cleAyronux no3HaBareynbHbix Y'Y /1

. TIOMCK U BBIJICTICHHE UH(POPMAIINH;

. aHaJM3 YCJIOBH M TpeOOBaHMA 3a/1a4uM, BHIOOp, COMOCTABICHHE U 0OOCHOBAaHUE
crioco0a pelieHus 3a/1a4u;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHUsS 3aa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIJIBKCHUE ¥ 000CHOBAHKE THITOTE3bI, BEIOOP CIIoco0a e€ MpoBEepKH;

. CaMOCTOSITEJIBHOE CO3JIaHHE AJTOPHTMA JIESATEIBLHOCTH IPHU PEUICHUU IMpolieM
TBOPYECKOTO ¥ MMOMCKOBOTO XapakTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

. OIMCHIBAHUE CBOWCTB: TBEPBIX, KHUJIKUX, Ta3000pa3HbIX BEIECTB, BBIICICHUAE UX
CYIIECTBEHHBIX MPU3HAKOB;

. U300pakeHHe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX GOpMYI U
CYITHOCTH XMMHUYECKUX PEaKIUi ¢ TOMOIIbIO XUMHUYECKUX YpaBHEHUM;

. poBeJIeHHE HAOMIOIEHUH, ONTMCAaHUE TPU3HAKOB U YCIOBHM TEYSHHS] XUMHUYECKHUX

peaKHHfI, BBITIOJITHCHHUEC XUMHUYCCKOI'0 3KCIICPUMECHTA, BBIBOABI HA OCHOBC aHAJIN3a Ha6J'IIO)IeHI/II71
34 OKCIICPUMCHTOM, PCHICHUC 3aa4d, ITOJIYy4YCHHC XHMHUYECKOH I/IH(I)OpMaI_H/II/I N3 PA3JIMIHbIX
HCTOYHHUKOB,

° YMCHHEC OPTraHU30BbIBATH UCCIICAOBAHUEC C LCIIBIO IIPOBCPKU THIIOTE3;
° YMCHHC ACJIaTb YMO3AKJIIFOUCHUA (I/IHILYKTI/IBHOC n 110 aHaJ'IOFI/II/I) U BBIBOJHBI,
° YMCHHC 00BEKTHBHO OICHUBATH I/IH(I)OpMaI_II/IIO O B€IICCTBAX M XHMHYCCKHUX

nponeccax, KpUTHYCCKU OTHOCUTHCS K HCGB,Z[OH&y‘-IHOfI I/IH(I)OpMaI_II/II/I.
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Kommynuxamuenuie
Obyuarowuiicas  noayuum  803MOJCHOCMb 01 (QOpMUPOBAHUSL  CLeOVIOUUX
Kommynuxamuenvix YVJ/I:

® IIOJIHOC W TOYHOC BBIPAXKCHUC CBOHX MBICJIEMI B COOTBETCTBHUH C 3agadyaMu M
YCJIOBUSAMH KOMMYHUKAIINH,
° AICKBATHOC HCIIOJB30BAHMUEC PCYCBLIX CPCACTB JIA Y4JaCTuUd B OUCKYCCHU U

apryMeHTaluy CBOEH MO3UILUHU, YMEHUE IPEJCTABIATh KOHKPETHOE COJIEpKaHUE ¢ COOOLICHUEM
€ro B MUCEMEHHOU M YCTHOU (popme, ompeesieHrne Croco00B B3aUMOICHCTBHUS, COTPYAHHYECTBO
B ITIOMCKE U cOope nHpopMaluy;

. OTIpe/IeIeHNe CIIOCOO0B B3aMMOJICHCTBUS, COTPYAHUYECTBO B IOWICKE M cOOpe
nHbOpMAIMY, YYacTHE B JHaliore, IUIAHUPOBAHUE OOMMX CHOCOOOB paboTHI, IMPOSBICHHUE
YBa)XUTEJIBHOTO OTHOILIEHUS K JPYTUM y4alluMcs;

. ONMCAHUE COJEpPKAHUS BBINOJHIEMBIX IEHCTBUM C LEIbI0 OPUEHTUPOBKH B
MIPEeIMETHOPAKTUYECKOM 1€ TEIbHOCTH;

. YMEHUSI YUYUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHCS K KOOPAMHAIIUU PA3THMUHBIX
MO3ULUHI B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE U TMIO3UIMIO, AapTyMEHTHPOBATh W
KOOPJIMHUPOBATh €€ C MO3MLUAMHM NapTHEPOB B COTPYAHMYECTBE IMPHU BBIPAOOTKE OOLIETO
pelIeHNs B COBMECTHOM AESTEIbHOCTH;

. OCYILIECTBIISITh  B3aUMHBIH  KOHTPOJIb M  OKa3blBaTb B  COTPYAHHYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITb;

. IJITAHUPOBATh OOIUE CIOCOOBI PabOTHI; OCYIIECTBIISTH KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeUCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCIIOJIb30BaTh a/IEKBaTHbBIE SI3BIKOBBIE CPEICTBA JJIsi OTOOpaKEeHUs CBOUX YYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B pedn (omucaHue, oObICHEHHE) COJep KaHue
COBEpIIIAEMBIX ACHCTBUN, Kak B (hOpME TPOMKOW CONMAIU3MPOBAHHOW peuH, TaKk U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, HCIOJIb3YSl CpE/CTBAa YCTHOW H
MUCbMEHHOM KOMMYHHMKAlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOTMOJHUTEIbHON
JUTEPaTypoil, CIPAaBOUYHBIMHU TaONHMIIAMH, MPOSABISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus Ipu 00CYKICHUH Pe3yJIbTaTOB BHIMIOJTHEHHON pabOTHI.

Ilpeomemnvimu pesynomamamu uzyyenus npeomema «Xumusa» 6 8 Knacce A61a10mMcsa
cieoyoujue ymeHu:

1. B nosnasamenvhotui cghepe:

AaBaTb OIPCACIICHUA HN3YYCHHBIX MMOHSITHM: BCIICCTBO (XI/IMI/ILIGCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUINYECKAA PCUICTKA, BEHICCTBO, IIPOCTBIC U CJIOKHBIC BCHICCTBA, XUMHUYCCKAA
(1)opMyJ1a, OTHOCHUTCIIbHAA aTOMHAas MacCa, OTHOCHUTCJIbHAA MOJICKYJIApHass MacCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHI, COJin, aM(bOTepHOCTb, HHIHUKATOop, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH,
ICPUOUYICCKas CHUCTEMA, MEpUOANICCKaA Ta6J'II/II_Ia, HN30TOIIbI, XHUMHNUYCCKas CBA3b,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKHCIICHUA, BHGKTpOJ'II/IT); XUMHWYCCKasa peaKkuus

(XumMHueckoe  ypaBHEHHE, TEHETHYECKasl  CBSI3b,  OKHCIEHUE,  BOCCTAaHOBJICHUE,
IEKTPOJINTUYECKAS M CCOLMALNS, CKOPOCTh XUMHYECKOU peaxkuun);
* OIUCBIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOIb3Ys
UL 3TOTO €CTECTBEHHBbIH  (pycckuid, pPOOHOM)  s3BIK M S3BIK  XUMHH,
ONKCHIBATh W PA3IMYaTh H3YYEHHBIE KJIACCHl HEOPraHWYECKUX COEAWHEHHH, IPOCTBIE HU
CIIOXKHBIE BELIECTBA, XUMHUYECKUE peaKIuu;
KJIaccu(UIMPOBaTh U3yYEHHBIE 00BEKTHI u SIBJICHMUS,
HaOII0/1aTh JIEMOHCTPUPYEMbBIE M CaMOCTOSITENIBHO TPOBOJMMBIE OIBITHI, XUMHUYECKHE
peakuuu, IIPOTEKAIOLINE B IIpupoie " B ObITY;

ACJIaTb  BBIBOJABI MW YMO3AKJIOUCHUA U3 HaGHIOI[eHHﬁ, HU3YYCHHBIX XHUMHWYCCKUX
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3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB [0 AaHAJIOTHUU CO

CBOMCTBAMHU U3y4YCHHBIX;
CTPYKTYpUPOBaTh HM3YYEHHBIH MaTephal M XUMHUYECKYI0 HH()OPMALHUIO, MOIYYCHHYIO H3
IPYrUx HUCTOYHUKOB;
MOJIETTMPOBATh CTPOEHUE AaTOMOB 3JEMEHTOB IEPBOIO — TPETHErO IEPUOAOB (B paMKax

M3YYCHHBIX MOJIOKeHH Teopun 3. Pesepdopna), crpoeHne mpoCcTeHmnx MOIEKYII.

2. B yeHHOCMHO-0pUeHmayuoHHol cgepe:
aHAJIM3UPOBaTh U OLICHMBATh IIOCJIEJACTBUS ISl OKpY)Karlolled cpenbl ObITOBOM U
MIPOU3BO/ICTBEHHOH IEATEIFHOCTH YEIIOBEKA, CBA3aHHOM C repepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* TIPOBOJIUTH XUMUYECKUH IKCTICPUMEHT.

4. B cghepe bezonacnocmu scuznedesmensbHOCMuU.:

* OKa3bIBaTh MEPBYIO MTOMOIIb TP OTPABICHUSIX, OKOTaX U IPYTUX TpaBMaXx, CBSI3aHHBIX
BEIIECTBAMU U Ja0OPATOPHBIM 000PYJOBaHUEM.

OTHCHIBATH CBOWCTBA TBEPIBIX, J>KUIKUX, Ta3000pa3HBIX BEIMIECTB, BBIACIAS WX
CYIIECTBEHHBIE TIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO W CBOWCTBaM, YCTaHABJIHBAThH
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXK]Ty JAHHBIMH XapaKTEPHUCTUKaMHU BEIIECTBA;

* PAaCKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TOHATHH «aTOM», «MOJICKYIIa»,
«XUMHYECKHHA DIIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEUIECTBO», «BAICHTHOCTHY,
WCTIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHU;

* U300pakaTh COCTaB MPOCTEUIIMX BEUIECTB C IOMOIIBID XHUMHUYECKHX (OpMynT H
CYIIHOCTh XMMHYECKHX PEaKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

* BEIYHCIISATh OTHOCHTEIBHYIO MOJICKYSIPHYIO M MOJIIDHYEO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJIFO XHMMHYECKOTO 3JEMEHTa B COCOUHCHHUSAX JUIS OIEHKH WX MPAKTHYECKOU
3HaYNMOCTH,

* CPaBHHBATH 110 COCTABY OKCHUJIbI, OCHOBAHUS, KHCIOTHI, COJIH;

* KJTacCU(UIIUPOBATH OKCUJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIH TI0 COCTaBY;

* [10JIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOH MOCYI0H;

* IPOBOJINTh HECJIOKHBIC XMMHUYECKHE OTIBITHI M HAOIIOCHUS 32 U3MCHECHUSMHU CBOMCTB
BEIIECTB B MpPOIECCe WX INPEBpalllcHUH; COOIONaTh IMpaBWiIa TEXHUKH OE30MaCHOCTH TpU
MIPOBEICHUY HAOJIOJICHU U OTIBITOB;

* pa3Myarth OSKCIECPUMEHTAIBHO KHCIOTBI M INENOYH, TMOJIB3YSICh HWHIUKATOPAMH;
0CO3HABaTh HEOOXOIMMOCTh COOJIIOJICHUS Mep 0€30MacHOCTH NpU OOpAIllleHHH ¢ KUCIOTaMHU U
[IEJIOYAMH.

* pacKphIBaTh CMBICIH Niepuoauieckoro 3akona J[. 1. Menneneena;

* ONIMCHIBATh W XapaKTEpU30BaTh TaOMMUHYO (OPMY TIEPUOJIUYECKON CUCTEMBI
XUMHUYECKUX IEMEHTOB;

* XapaKTepu30BaTh COCTAaB ATOMHBIX SJI€p W paclpe/ielieHue Yuciia 3JIEKTPOHOB 10
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAalbIX MEPUOJIOB TEPHOANYECKON
CUCTEMBI, a TAK)K€ KaJus M KaJbLIUs;

* pa3nu4aTh BUJbl XUMHUYECKON CBS3M: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJNTHYECKYIO;

* 1300pakaTh SJIEKTPOHHO-MOHHbIE (POPMYJBI BEIIECTB, OOPa30BAHHBIX XUMHUYECKHUMHU
CBSI3IMU Pa3HOTO BU/[IA;

* BBISBJIATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOEHHS UX KPUCTAJUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHUECKHUX;

* XapaKTepu30BaTh XMMHMYECKHE JIEMEHTHl M UX COEAMHEHUS Ha OCHOBE MOJIOKEHHS
3JIEMEHTOB B MEPHOMUECKON CHCTEME U 0COOEHHOCTEN CTPOCHHUS X aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOJINYECKOTO 3aKOHA U
MEepUOANYECKON cHUCTeMbl xuMuueckux anemeHToB [[. . MenpaeneeBa; * OOBACHATH CYTh
XUMHYECKUX MPOIECCOB U UX MPUHIMITUATBLHOE OTINYHE OT (PU3UUCCKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIMIL;

* YCTAHABIIMBATh MPUHAJJICKHOCTh XUMUYECKOM PEAKIUU K OMpPEAeNEHHOMY THUIIY IO
OJIHOMY U3 KJIaCCHU(UKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIY M COCTaBY MCXOJHBIX BEIIECTB U
MIPOJIYKTOB peakUuu (peakiuu COECOUHEHMsI, pa3ioXKEeHHUs, 3aMelleHuss U oOMeHa); 2) no
BBIJICJICHUIO WJIM MOTJIOLIEHUIO TEIJIOTHl (peakUuu 3K30TEPMUYECKHE U SHIOTEPMHUYECKHUE);
3) 0 M3MEHECHUWIO CTENEHEW OKUCIICHHS XUMHYECKUX 3JICMEHTOB (PEaKIUH OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHEIE); 4) IO 0OPaTUMOCTH Tpoiiecca (peakiuu 00paTUMbie U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHUS JJIEKTPOJIUTHYECKOW IUCCOLUMALMU KHUCIIOT, LIEIOYEH, COJEH;
MOJIHBIE W COKpAIIEHHbIE MOHHBIE YpPAaBHEHHS peakiMid OOMEHa; YpaBHEHHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEaKIINA;

* MPOTHO3UPOBATH MPOIYKTHl XUMUUYECKUX PEAKIUi 10 (opMyrnam/Ha3BaHUIM UCXOTHBIX
BEILECTB; ONPEAEIATh UCXOIHbIE BEIleCTBa MO (popMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIMH;

* COCTaBJISITh YPaBHEHHUS PeaKIUil, COOTBETCTBYIOLIUX MTOCIIEOBATEILHOCTH («LETOUKEN)
MpEeBPALEHUI HEOPraHNYECKUX BEIIECTB Pa3INYHbBIX KJIACCOB;

* BBISIBJISITH B TPOIIECCE DKCIIEPUMEHTA MPHU3HAKH, CBUICTEIBCTBYIONINE O MPOTEKAHUU
XUMHUYECKON PEaKIINu;

* IPAUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MAaCCOBOM JIOJIEH PaCTBOPEHHOIO BEIIECTBA;

* OIIpPENIENSATh XapaKTep Cpebl BOJHBIX PACTBOPOB KHUCIOT M IIENOYEH MO HU3MEHEHUIO
OKPacKHd MHIUKATOPOB;

* MPOBOJNTH KaUYE€CTBEHHBIC PEAKIIUH, MMOATBEPKIAIONINE HAIMYUE B BOJIHBIX PacTBOpax
BEILIECTB OTAEIIBHBIX HOHOB

* ONPENENATh MPUHAUICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 H3YYECHHBIX
KJIACCOB/TPYIII: METaJUIbl U HEMETALJIbl, OKCH/IbI, OCHOBAHU I, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJEINATh BAJICHTHOCTD U CTEIIEHb OKHUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTraHMYECKUX COCAMHEHMH IO BAJICHTHOCTSIM U CTENEHSIM
OKHCJICHHUS 3JIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIHIIe PAaCTBOPUMOCTH KHUCIIOT,
OCHOBaHHH U COJICH;

* 00BSICHATh 3aKOHOMEPHOCTH M3MEHEHHs (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/VIOB) M HMX BBICHIMX OKCHIOB, OOpa30OBaHHBIX 3JIEMEHTAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapakTepHble [UIs TPy OKCUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTEpHbIE U KaXKJIOTO U3 KJIacCOB
HEOPraHUYECKHUX BELIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTh  MPUMEPHl  pEaKUMil, MNOATBEPKIAIOIIUX  XUMHYECKHME  CBOMCTBA
HEOPraHUYECKHUX BELIECTB: OKCUAOB, KUCIIOT, OCHOBAaHUI U COJIEH;

* ONPENENATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKLUX;

* COCTaBJISITh OKUCIUTENIbHO-BOCCTAHOBUTEIBHBINA OaaHC (715 M3YUYEHHBIX PEaKIIHii) 1Mo
MPEAJIOAKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJUTH JAOOPATOPHBIE OMBITHL, TMOATBEPXKAAIONINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

Ilpeomemmnvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 9 Kknacce a61a10mcs
cneoyoujue ymeHu:

1. B nosnasamenvHhoii chepe:
JlaBaTh OMNpPEICIICHUs] U3YYECHHBIX MOHATUN: BEIIECTBO (XMUMHYECKHH 3JIEMEHT, aToM,
WOH, MOJIEKYyJa, KpUCTaJUIMUecKas peIlleTKa, BEIEeCTBO, MPOCThIE U CJOKHBIE BEIECTBA,
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XUMHWYCCKasa q)opMyna, OTHOCUTCJIbHAA aTOMHad MacCa, OTHOCUTCIIbHAA MOJICKYJISIpHAad Macca,
BaJICHTHOCTD, OKCHUJBI, KHUCJIOTHI, OCHOBaHMA, COJIH, aM(l)OTepHOCTL, HUHIUKATOP,
Hepnonnqecxnﬁ 3aKOH, IMNCpUOAUYCCKasd CHUCTEMA, IICPHUOINYICCKAsd Ta6JII/II_[a, HN30TOIIbI,
XUMHUYCCKasl CBA3b, JJICKTPOOTPHUUATCIBHOCTL, CTCIICHL OKHCJICHUS, BJICKTPOJII/IT); XUMHYCCKas

peakuusi (XMMHYECKOE YpaBHEHME,  TI'E€HETHYeCKash CBS3b, OKHUCIIEHHUE, BOCCTaHOBJICHHE,
JIIEKTPOJINTUYECKAS JUCCOLMaLus, CKOPOCTH XUMUYECKON peaxuun);
* ONKCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE DKCIIEPUMEHTHI, UCIIOJIb3Ys
JU1sL 3TOr0 €CTECTBEHHBIN (pycckuid, pOIHOIN) SI3BIK u SA3BIK XUMHUY;
ONMCBHIBATh W pa3JIM4aTh H3Y4YCHHBIE KJIACChl HEOPraHWYECKHX COCAUHEHUM, IIPOCThIE U
CIIOXKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJIacCH(UIIIPOBATH W3Y4YCHHBIE 00BEKTHI 51 SIBJICHUS;
HaOMOJaTh JEMOHCTPUPYEMBIE U CAMOCTOSATENBHO MPOBOAMMBIE OIBITHl, XWMHYECKUE
peaxkuum, IIpOTEKaroe B IpupoJIe 51 B OBITY;

JIeNaTh BBIBOJIBI M YMO3AKIIOYEHHS W3 HAONMIONEHWUN, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YYEHHBIX BEIIECTB 10 aHAJIOTHU CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYpUpPOBAaTh H3YYEHHBIN MaTepual W XMMHUYECKYI0 HH(POpMAIUIO, MOJYyYEHHYIO W3
OPYrUx HMCTOYHHMKOB;
MOJIETTUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IMEPBOI0 — TPETHErO NEPHUOJ0B (B paMKax

M3YYEHHBIX MosiokeHui teopun 3. Pesepdopna), crpoenne npocTeinx MOIeKyI.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
aQHAIM3UPOBATh W OIICHUBATH TOCIEICTBHS I OKPYXKAIOMIEH Cpenbl OBITOBOW U
MIPOM3BOJICTBEHHOH JCSITEIHHOCTH YEJIOBEKA, CBA3AHHON C TTepepadOTKOMN BEIIECTB.

3. B mpyoosoti cghepe:
* IIPOBOJIUTH XUMHYECKUI IKCIIEPUMEHT.

4. B cghepe bezonacnocmu scuznedessmensbHOCmu.:

* OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABJICHUSX, O’KOTaX U JPYTUX TpaBMax, CBS3aHHBIX
C BEIIeCTBAMHU U JIa0OPaTOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Haszeanue Tema ypoka OcHnognule 6uovt oeamenvhocmu | Ucnonwv3os
pazoena odyuarwwuxcsa aHue
000opyoosa
HUsA
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.1lpeomem xumuu. | Caynianue oObsSCHEHUHN yaUTeNs.
Bewecmaa. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OO0BbsicHeHHe HaOII01aeMbIX SBJICHUH.

2. Ilpespawenus
peepaty Pabota ¢ pa3gaTo4HbIM MaTepHAIIOM.
seujecms. Ponb N
Crnymmanue oObsICHeHHI yIUTes.
XUMUU 8  JHCUSHU
CamocTosTenpHas paboTa ¢ y4eOHUKOM.
yenoeexa.

3.Kpamkuii  ouepx | Cnymanue oObsSCHEHUN YUUTEIS.
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ucmopuu pazéumus | CaMocToATeNbHas padoTa ¢ y4eOHHUKOM.
Xumuu. OT1bop ™ cpaBHEHME MaTepuaia IO
HECKOJIbKUM HCTOYHHKAM.
4.11CXD JLU. | Cnymanue 0ObsICHCHHIA YIUTEIIS. Hatunk
Menoeneesa. 3naku | CamoctosiTennpHas paboTa ¢ yaeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora ¢ Tabnuneit Menneneesa. TeMIIeparyp
971eMEeHMO8. Pabora ¢ kapToukamu. bI, JlaTumk
TEeMIIEpaTyp
BI
TJTATUHOBBIN
S Xumuueckue A
Hau3 GopMmyi.
Gopmyns.
OmuocumenvHas Pemenne TEKCTOBBIX KOJWYECTBEHHEBIX U
AMmoMHAA u | KAUECTBCHHBIX 3a/Ja4.
MONEKYAAPHAS CJ'IYHIaHI/Ie 00BsACHEHHI YUHUTCIIA.
maccewl. PaboTa B Imapax.
PaGora B rpynnax.
Amomur L Ocnosrvie PaboTa ¢ pa3gaTouHbIM MaTepuaIoM. JIaTthu
XUMUYECKUX | CBeOeHUs. 0 . BBICOKOU
Cnymanue 0ObsICHEHUI yUUTes.
INEMEHM 08 CIPOCHUL AMOMOB. | (<1 oo os paBoTa ¢ yaIeGHHKOM. TEeMIIEPaTyp
(8w) Hzomonwi. b, JlaTumk
TEeMIIEpPaTyp
Bl
TJTATUHOBBIHN
2. Cmpoenue | Cnymianue oObsICHEHUN yIUTEIS.
91eKMPOHHBIX CamocrosTenbHas padoTa ¢ y4eOHUKOM.
obonouex amomos. | Padbora ¢ Tabnuieit Menneneesa.
Hsmenenue uucna | PaboTa ¢ KapTouKamm.
9/1eKMPOHO8 na | PabGota B mapax.
BOYV. Pabota B rpynmnax.

3. Hounas cease.

Crnymranue 00bSICHEHUH YUUTEIIS.
Pemenue nocraBieHHbIX 3a/1a4.
Pabota ¢ yueOHHKOM.

PaboTa B mapax.

PaGora B rpynmax.

4. Caymanue 0ObSICHEHUH yauTes.
Bzaumooeticmeue Pabota ¢ Ta0inuueit Menaeneesna.
amomos Pemenue 3amay.

1eMeHmos- Pabota B mapax.

HeMemaulos PaGota y nocku.

MedHcdy coboll.

5. Kosanenmuas

XUMUYEeCKAas C643b.

Pabora ¢ pa3gaTouyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAS CE53b.

Paborta ¢ pa3gaTouyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yIUTes.
CamocrosiTenbHast paboTa ¢ yueOHUKOM.

7. Obobwenue u
cucmemamu3ayust
3HAHUUL .

Pabora B mapax.
Pabora B rpynmnax.
Pewmenne 3anau.
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[IpoBepka noay4yeHHbIX 3HAHUU.
IToaroToBKa K KOHTPOJILHOM paboTe.

8. Konmponvhas

Peuienue 3aganuii KOHTPOJIBHOM pabOTHI.

paboma Ne |.
Ilpocmoie 1. Ilpocmule aT4YHK
P P Pabota ¢ pa3gaTo4HBIM MaTepUAIIOM. A .
seuecmea (7 | sewecmsa - N BBICOKOH
Caymanue oObSICHEHUH yIUTEIS.
u) Memannsl u TEeMIIEpaTyp
CamocrositenpHas paboTa ¢ yaeOHUKOM.
HeMemainol. AHATH3 OIIHGOK pl, Jlarumk
Ananus . TEMITEpaT
. AHaHM3 KOHTPOJBHOH pabOTHI. paTyp
KOHMPObHOU BI
Pabora naj omuOKamMu. .
pabombi. TUTATHHOBBIN
Pemenue 3agauy.
— W3MEpCHHe
TEeMITEpaTyp
Bl TICPEXOJIOB
QJIJIOTPOTTHBI
X
Mo U UKaIN
51 CephI;
U3MepeHue
TEeMIIEPaTyp
Bl TUTABJICHUS
BEIICCTB.
2. Konuuecmeso
Anamus Gopmyi.
sewecmaa.
Pemienne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanne 00bsICHEHUH YUUTETIS.
3. Pewenue 3a0au . Anamms dopmyn
Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnyimanue 00bsSICHEHUH YUUTEIIS.
4. MonspHuoiii
P Ananus Gopmyi.
00veM 2az308.
Pemenue TEKCTOBBIX KOJIMUYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4.
Cnymanue 0ObsICHeHUI yIUTelsl.
5. Pewienue 3a0au. Anamus dopmyn
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4.
Crnymanne 0ObsICHeHUI yIuTes.
6. Ob6obwenue u | PaboTa B mapax.
cucmemamuzayus | Pabota B rpymnmnax.
3nHanull no 2naee | PellleHne 3amad.
«IIpocmoie IIpoBepka Nony4eHHBIX 3HAHUA.
8euecmaay. [ToaroToBKa K KOHTPOIBHOMU paboTe.
7. KommponvHas | Penienue 3a1aHuii KOHTPOJILHOW paOOTHI.
paboma Ne 2.
Coeounenun | 1. Cmenens | Cnymanue oObsSCHEHUN YUUTEIIS.
xumuueckux | oxucienus. Awnanuz | CamoctosiTenbHas paboTa ¢ yueOHHKOM.
I71eMEHM 08 KOHMPOIbHOU Pabora ¢ Tabnuieit Menneneena.
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(15 u). pabomai. Pabora ¢ kapToukamu.
2. Baorcnenwue p
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
K1accol  OUHAPHBIX o
. Caymanue 0ObSICHEHUH yIUTEIS.
coeOunHeHul .
CamocrositenpHas paboTa ¢ y4eOHUKOM.
3. Ocnosanus. Hatuuk pH
Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
Caymanue oObSICHEHUH yIUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
4. Obodowenue u | PaboTa ¢ pa3naTOYHBIM MaTEPHAIIOM.
cucmemamuzayus | Pemenue 3anaud.
SHAHUUL. 3aKperuieHre 3HaHui 1o TeME.
5. Kucnomur. Cnymanue 0ObsICHEHUI yUUTEs. Hatuuk pH
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHUKAM.
6. Obobwenue u | PaboTa c pa3gaToyHbBIM MaTEpUATIOM.
cucmemamuzayus | Pemenue 3amad.
SHAHU. 3akperieHHe 3HaHUM 10 TEME.
7. Conu. Cnymanue 0ObsICHEHUI yUUTes. Hatuuk pH
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKAUM HCTOYHHUKAM.
8. Obobwenue u | PaboTta ¢ pa3naToOYHBIM MaTEPHATIOM.
cucmemamuzayusi | Pemenue 3amay.
3HAHUI. 3akperuieHre 3HaHUM 10 TEME.
9. Obobwenue u | Pabota ¢ pa3naToYHBIM MaTEPHATIOM.
cucmemamuzayusi | Pemenue 3amad.
3HAHUU 00 | 3akperieHue 3HaHHH 10 TeEME.
OCHOBHBIX  KIACCAX
Heop2anu4ecKux
geujecms.
10.
PaboTa ¢ pa3naToyHBIM MaTepHAaIOM.
Kpucmannuuecxkue N
Crymanue oObsSCHEHUH yauTes.
peuwemxiu.
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
12. Yucmuie | Cymianue 0ObsSCHEHUN YUUTEIIS.
seujecmea u cmecu. | CamocTosiTenbHas padoTa ¢ y4eOHHKOM.
OT1Oop ¥ cpaBHeHME MaTepuajga IO
HECKOJIbKUM MCTOYHHUKAM.
13.  Maccosas u
Ananuz ¢popmyi.
obvemHas oonu
KOMNOHEHMO8 Pemrenre TEKCTOBBIX KOJIMYECTBEHHBIX H
cmec. Ka4eCTBEHHBIX 33]1au.
Craymanue 00bSICHEHUH yIuTeNsl.
14. Pacuemeui,
Ananuz ¢popmyi.
C6A3aHHbIE c
nonsmuem «0oisy. | PElIEeHne TeKCTOBBIX KOJIWYECTBEHHBIX U
Ka4eCTBEHHBIX 3aJ1au.
Craymanue 00bSICHEHUH yIUTENs.
15.  Kommponvnas | Pemenue 3ajaHuii KOHTPOJIbHOM pabOTHI.
paboma Ne 3.
H3zmenenus, 1. Duzuueckue

PaGora c Pa3gaTOUYHbIM MATCPUATIOM.
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npoucxooawu | a6nenus 6 xumuu. | Ciymanue oObSICHEHUN YUUTEIS.
e ¢ | Ananuz CamocrositenpHas paboTa ¢ yueOHUKOM.
eewjecmeamu | KOHMPOLHOU
(12 u). pabomei.
2. Xumuyeckue | Cnymanue 0ObSICHEHUN YIUTEIS.
peaxyuu. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHME Marepuaia IIo
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuyeckue | Cnymanue 0ObSICHEHUN YIUTEIS.
VPasHeHus. CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM MCTOYHHUKAM.
4. Pacuemwvr no
Ananmu3 Gpopmyi.
XUMUYECKUM
YDAGHEHUSIM. Pemenne TEKCTOBBIX KOJUYECTBEHHEBIX U
KayeCTBEHHbIX 3a/1a4.
Caymanue 0ObsICHEHUH YUUTelIsl.
5. Pacuemwvr no
Anamuz Gopmyi.
XUMUYECKUM
YDAGHEHUAM. Pemenne TEKCTOBBIX KOJIMUECTBEHHEIX U
KaueCTBEHHBIX 3a/a4.
Caymanue 0ObsICHEHUH YUUTelIsl.
6. Peaxuyuu
Pabora ¢ pa3gaTouHbIM MaTepUaIoM.
DPaznodcenusl. .
Craymanue oObICHEHUH yauTesl.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxuyuu
Pabora ¢ pa3gaTouHbIM MaTepUaIoM.
coeOuHeHusl. .
Caymanue oObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanue 0ObSICHEHUN YIUTEIIA.
3ameujeHusl. CamocrostenbHas paboTa ¢ yueOHUKOM.
OT1Oop ™ cpaBHeHME MaTepuaga IO
HECKOJIbKUM MCTOUHHUKAM.
9. Peaxyuu | Cnymanue 0ObSICHCHUH YIUTEIIA.
obmena. CamocrostenbHas paboTa ¢ yueOHUKOM.
OT1Oop ¥ cpaBHeHME MaTepuajga IO
HECKOJIbKUM MCTOYHHUKAM.
10. Tunw
Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
XUMUYECKUX .
g Caymanue 0ObSICHEHUH yauTes.
peaxyutl Ha
. CamocrostenbHas paboTa ¢ yueOHUKOM.
npumepe  C80lCm8
800bl.
11. O606wenue | Pabota B mapax.
sHanuii no meme | Pabota B rpynmax.
«Hzmenenus, Pemenue 3amau.
npoucxoosawue ¢ | [IpoBepka nosydyeHHbIX 3HAHUM.
sewecmsamuy. [ToaroToBka K KOHTPOJBHOH paboTe.
12.  Koumponvnas | Pemenue 3ajaHuii KOHTPOJIbHOM pabOTBHI.
paboma Ne 4.
Ilpocmeitmue | 1. Ilpakmuueckas

onepauuu 9

paboma Noj.

Ha6HIOIleHI/Ie 3a ACMOHCTpaluAIMU
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eeuwecmeamu
(Xumuueckuii
npaKkmuKym)

(5 u).

Ipuemur

obpawenus c

1abOpamopHbvim
obopyodosanuem.

YUUTEISL.

OO0mbsicHeHre HAOMIOTAaeMBIX SIBJICHUH.
ITocTaHOBKa ONBITOB I JEMOHCTPALIUU
KJIaccy.

BrinonHenne npakTHuecKoi paboThl.

2. Ilpakmuueckas aTINK
P HaGmrogenne  3a  JgeMOHCTpanusMu A
paboma  Ne2 — TeMIIepaTyp
Hab6nioodenue  3a ' . bl
N . OObsicHeHNE HAOIIONAEMBIX SIBJIICHMUIA. .
2opsawetl ceeyoll. TUTATHHOBBIN
[TocTaHOBKa OTBITOB YIS AEMOHCTpPALIUN
KJIacCy.
BrinosnHenue npakTuyeckoi paboThl.
3. Ilpaxmuueckas aTINK
P Habmronenune 3a JTEMOHCTPALUSIMU A .
paboma  Ne3 — BBICOKOM
Ananuz  nousvl u 06 ' . TEeMITepaTyp
BICHEHUE HAOFOTaeMbIX SBIICHUH.
8000l. bI, JlaTumk
[TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
KIaccy TEeMITEpaTyp
] . Bl
BITIOJTHEHHUE MMPAKTHICCKON PabOTHI. .
B 0
TUTATHHOBBIH
—M3MepeHue
TEeMIIEPaTyp
BI B
rporiecce
00yueHus
npueMam
BBITTAPUBAHU
s BOIBI W3
00pa31oB
MTOYBHI.
Hatuuk pH —
pH -
U3MEpPEHHUE
BOJIOPOJHOTO
MoKa3aTes
BBITSDKKH
pacTBopa
TTOYBBI
4. Ilpaxmuueckas ATYHK
P HaGmrogenne 32 JAEMOHCTpalUsSMH A .
paboma  Ned yauTens BBICOKOU
Ipusnaxu i . TEMIIEPaTyp
OObsicHEeHHEe HAOIIOAACMBIX SBJICHUM.
XUMUYECKUX b, JlaT4ymk
g ITocTaHOBKa OMBITOB IS JEMOHCTPALIUH
peaxkyuil. Kiacey TeMIIeparyp
’ . bl
BrinmonHenue npakTuueckoi paboThlI. .
TIJIATUHOBBIM,
Hatuuk pH —
MPU3HAKU
peakuuii 1o
M3MEHEHUIO
cpenbl
(peaknus
HEUTpaIu3ar
1)
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5. Ilpaxmuuecxasn Ha6 DJIEKTPOHHBI
abiojiecHue  3a  JIEMOHCTpalUsiMu
paboma Nos. e BECHI,
Ipucomosnenue Y LA Habop
P OOBbsicHeHre HAOTI0JAeMBIX SBJIICHUH. 5
acmeopa caxapa u nabopaTopuu
p P P [TocranoBKa OMBITOB ISl JEMOHCTPALIUU parop
pacuem e2o KTaccy I'A
maccosoi  0oau 8 ' .
BITIOJIHEHUE MPAKTUYECKOU PaOOTHI.
B 0
pacmeope.
P . | 1. Pacmeopenue. aTINK
acmeopenue. P PaboTa ¢ pa3gaTtoyHbIM MaTepUaIoM. A .
Pacmeoppi. Pacmeopumocms Crymanue oGbscHeHmi yauTens BBICOKOM
Peax seujecma 8 gooe. i TeMrepar
eaxuuu u CamMocTrosTenpHas padoTa ¢ y9eOHUKOM. patyp
UOHHO20 pl, Jlarumk
oomena. TEMIIEpaTyp
Okucnumensvhn Bl
0- TJTATUHOBBIM
eoccmanogum — o
enbHble TOPEHUIO
peaxyuu(1l CKa3aHo
y) BBIIIIE,
2. J/IC. Ocnosnvie atuuk pH —
A ™ PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM. A p
NON0JCeHUs . pu
Crnymanue 0ObsICHEHUH YUUTETIS. HE CHI
CamocTosiTenpHas paboTa ¢ yaeOHUKOM. i
3 Honnvle N "
) Anamuz Gopmyi. OCHOBaHUU
VPasHeHus. (cpeta
PellieHre TEKCTOBBIX KOJIMYECTBEHHBIX 1 | \CPEA
KayeCTBEHHbIX 3a/1a4. pacTBopa).
Crnymanne 00bsICHEHUH YUUTETIS. Hatank
4.. Kucnomsi, ux SIICKTpOTIpOB
lc;z‘accu Duxa u;z N PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM. OJTHOCTH -
ceoniemed 4 Crnymanne 0ObsSICHEHUH YIUTETIS. H3yUeHue
’ CamocrosrenbHas pabora ¢ y4eOHUKOM. | mpoBOAMMOC
5. Ocnosanus, ux
’ PaGora ¢ pa3gaTo4yHbIM MaTepHalioM. ™
Kraccuguxayus  u PacTBOpOB

ceolicmaa.

Crnymranue 0ObsSICHEHUH YUUTEIIS.
CamocTosTenpHas paboTa ¢ ydeOHUKOM.

6. Okxcuowl, ux
Kraccuguxayus  u
ceoticmaa.

Cnymranue 00bSICHEHUH YUUTEIIS.
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kiaccuguxayus  u
ceolcmad.

Cnymanue oObsICHEHUI yIUTels.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.

8. T'enmemuueckasn

PaGora c Pa3sgaTOYHbIM MAaTCpUATIOM.

C6A3b MmedHcoy .

Caymanue 0ObSICHEHUH yauTes.
Kaaccamu

CamocrosTenbHas paboTa ¢ yueOHUKOM.
gewecms.
9.  Oxucnumenvro- | Ciaymanue 0ObsICHEHUH yauTes.
séoccmanosumenvt | CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
ble peaxyuiu. OT1Oop ™ cpaBHeHHE MaTepuajga IO

HCCKOJBKHM HCTOYHHUKAM.

10. Obobwenue u
cucmemamu3ayust

Pabora B mapax.
Pabora B rpynmnax.
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3HAHUL N0 meme «

Pemenne 3amau.

Pacmeopenue. [IpoBepka 1nony4eHHBIX 3HAHUA.
Pacmeopur. [ToaroToBka K KOHTPOJLHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11.  Koumponavnas | Pelmienue 3aanuii KOHTPOJIbHON paOOTHI.
paboma Ne 5
Ceoticmea 1. Ilpakmuueckas
P HabGmtonenue  3a  AeMOHCTpauusiMu
anekmpoaumo | paboma  Ne 6. —
Honnvie peaxyuu. ' .
¢ . peary OOBbsicHeHrEe HAOTIOJACMBIX SIBIICHUU.
K
(xumuneckui [TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
nPAKMuUKym) KIacey
(4 BrinosnHenue npakTuyeckoil paboThl.
2. Ilpakmuueckas aT4YHK
P Habmronenne 3a JIEMOHCTPALMSIMU A
paboma  Ne 7. S TeMIeparyp
Venosus X . BI
OOBsacHeHrEe HAOIIOMAEMEBIX SBJICHHHA. .
npomeKanusl TTATHHOBBIH
[TocTaHOBKa OTBITOB YIS JAEMOHCTpPAIIAN
XUMUYECKUX
g oy | 1acey.
eakyuli.  Medxc .
peary Y | Bommonenue MPAKTHIECKOH pabOTHI.
pacmeopamu
INEKMPOIUMO8 00
KOHYA.
3. Ilpaxmuueckas Hatuuk pH
Habmronenne 3a JEMOHCTPALMSIMU
paboma  Ne 8. —
Ceoticmea xuciom ' .
5 * | OObsicHEeHHE HAa0JII0IaEMBIX SIBJICHHIA.
OKCUO08,
. . | IlocraHoBKa OMBITOB AJIs1 IEMOHCTPAIUH
OCHOBAHULL U cOnlel. KIIACCY
BrinmonHaenue nmpakTuueckoi paboThI.
4. Ilpakxmuueckas
P HabGmionenue  3a  JAeMOHCTpalUsMU
paboma  Ne 9. —
Pewenue ' .
OO0bscHeHrEe HAOIIOIAaeMBIX SIBJICHUI.
9KCNEepUMEHMANIbH
P [TocTaHoBKa OMBITOB JIsi IEMOHCTpPAIIUU
bIX 3a0aH. KI1CCY
BrimonHenne nmpakTuueckoi paboThI.
3akniouenue | 1.0606wenue u | Pabora B mapax.
(4 4) cucmemamuzayus PaGora B rpynmnax.
3HAHUU no | Pemenune 3amay.

VUeOHUKY XUuMuu 3a
8 knacc.

[IpoBepka noay4eHHbIX 3HAHUM.
IToaroroBka K KOHTPOJBLHOM paboTe.

2.0600wenue u
cucmemamusayus
3HAHUU no
VUeOHUKY XUMuu 3a
8 xknacc.

Pabota B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka nosydyeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOILHOMU paboTe.

3. Hmoeosas
KOHMPOJbHASL
paboma no xumuu
3a 8 Knacc.

Pemienne 3aganuii KOHTPOJILHOU PAOOTHI.

4. Ananus
KOHMPOTILHOU

AHanus onnooK.
AHasu3 KOHTPOJBHON pabOTHI.

21




pabomwi. Paboma
HA0 owubKamu.

PaGora Hax ommbOkamu.
Pemenue 3amau.

Caymanue 0ObSICHEHUH yIUTES.

9 KJIACC (68 YACOB)

Hazeanue Tema ypoka. OcHoenule 6uowl Hcnonvzoe
pazoena, oesamenbHoCmMU anue
KoJluuecmaeo ooyuarowguxcs obopyoosa
qyacoe HUA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnymanue 0ObSICHEHUN YUUTETIS.
xapakmepucmu | xumuyeckoeo snemenma | CamocrositTenpHast ~ pabota ¢
Ka XUMUYeCKuxX | Ha  OCHOB8AHUU €20 | YUEOHUKOM.
nemenmoe (4 | nonoowcenus ¢ | Pabora ¢ Tabnueii Meneneena.
u). Ilepuoouueckot Pabora ¢ kapToukamu.
cucmeme I u
Menoeneesa.
2. Xapaxmepucmuxa | Cnymanue 0ObsICHEHUN yIUTEIS.
xumuyeckozo snemenma | CamoctodrenbHas  pabota ¢
Ha  OCHOBAHUU €20 | YUCOHUKOM.
NOJIOJHCEHUS 6 | Pabota c Tabinuieit Meuaeneena.
Ilepuoouuecxoii PaGoTa c kapToukamm.
cucmeme I u
Menoeneesa.
3. Xapaxmepucmuka | Cnymanue 0ObSICHCHUN YIUTEIIS.
xumuyeckozo snemenma | CamoctodrenbHas  pabota ¢
no KUCTIOMHO- | Y4EOHUKOM.
OCHOBHbIM  ceoticmeam | Pabora ¢ tabiuuen Meneneesa.
obpazyemvlx um | PaboTa c KapTOUKaMH.
coeOuHeHuUl.
4. Ilepuoouueckuu | Cnymanue oObsICHEHUHN yUUTeNs.
3aKOH u | CamocrosiTenbHast ~ pabota  C
Ilepuoouueckas YU4EOHUKOM.
cucmema  xumuyeckux | Pabora ¢ tabiuuein Meneneesa.
onemenmos  JI. U. | PaboTta ¢ KapTOYKaMH.
Menoeneesa.
Memannwr (13 | 1. Ilonoocenue | Cnymanue oObsICHEHUN YUUTEIS.
u) Memanios 6 | CamocrosiTennbHast ~ pabota  C
Ilepuoouueckoii y4EOHUKOM.
cucmeme PaGora ¢ Tabnuneit Menneneesa.

J.U Menoeneesa u
cmpoenue uUx amomos.

Pabora ¢ kapToukamu.
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2. Xumuueckue Hatunk
. PaGora c pa3aaToYHBIM
CBOLICMBA MEMAILO8. TEeMITepPaTyphl
MaTepHaIOM. .
. TTATUHOBBIN
Craymanue 0ObSICHEHUH yIUTEIs.
CamocrosTenpHass ~ pabota ¢
Y4E€OHUKOM.
3. Ionyuenue | Cnymanue oObSICHEHUIN YUUTEIIA.
memannos.  Kopposus | CamoctosiTenbHass ~ pabota ¢
Memannoas. Y4EOHUKOM.
OTb6op W cpaBHEHUE Marepuasa
110 HECKOJIbKUM MCTOYHHKAM.
4. L]enounvie | Cnymanue 0ObSICHEHUN YUUTEIIA. Hatunk
Memannol. CamocrosTenbHass ~ paboTa ¢ | TeMIEpaTypsl
y4eOHUKOM. TUTATHHOBBIH
OTb6op W cpaBHEHHE Marepuasa
110 HECKOJIbKUM HCTOYHHKAM.
5. I]enounvie | Pemenne 3amay.
Memannol. Pabota mo xaproukam.
Pemenue XUMUYECKUX
YpaBHEHUM.
6. Bepuniui, macnutl u
Pa6ora c pa3aaToYHbIM
WenouHo3emenbHble
MaTepHaJIOM.
Memanvl. .
Crnymranue oObSCHEHUH yIUTEIS.
CamocrosaTensHas  pabota ¢
y4eOHUKOM.

7. Bepunnui, macHuti u

Penrenue 3agau.

wenoyHozemenpHvle Pabota o kapToukam.

Memannol. Pemenue XUMHYECKUX
YpaBHEHUH.

8. Anromunuii.
Pa6ora c pa3gaToOYHbIM
MaTepUajIoM.
Crnymanue 0ObICHEHUIH YUUTEIIS.
CamocrostensHass  pabota ¢
y4eOHUKOM.

9. Anromunuil.

Pemenue 3amau.
Pabota o kapToukam.

Pemenne XUMHUYECKUX
YpaBHEHUH.

10. Keneso. Caymanue 0ObsICHEHUH yauTes.
CamocrositenbHast ~ pabota ¢
y4EOHUKOM.

OOnbsicHeHne HaOTI01aeMBbIX
ABJICHU.
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11.  3axpennenue u | PaGorta B mapax.

cucmemamuzayus Pabora B rpynmax.

3HaHul no enaee nepgotl | Peuienune 3anay.

«Memannoiy. [IpoBepka 1nony4eHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnasa | Pemienne 3aiaHuii KOHTPOJIBHOU

paboma Nel | paGoTel.

«Memannoiy.

13. Ananuz | AHanu3 ommnooK.

KOHMPOIbHOU pabomuyl. | AHATN3 KOHTPOJIBHON pabOTHI.

Pabora Haj ommOKaMH.
Pemenmne 3amauy.
Caymanue 0ObsICHEHUH YUUTEIs.

Ceoiicmea Ilpaxmuueckas paboma aT4YuK
P P HaGmonenue 3a Ji[
memannos u ux | Nel.  Ocywecmenenue BBICOKOM
) " JEMOHCTPAIUSAMH YIUTEIIS.
coeounenuil enoykKu  XUMUYECKUX TEMIIEPATYP bl
. Y N O0bsacuenue HaOII0JaEMBIX paTyp b,
(xumuueckuii npespaujeuil. JBICHH JaTumk
KMUK i TEMIIEpaTyp bl
npaxmuxym)(3 [TocTanoBKa OIIBITOB JUTSt patyp
y). IUTATHHOBBINA —
JICMOHCTpPAINH KJIACCY.
. | U3MepeHue
Brimonnenue MIPaKTUIECCKOH
TEMITepaTyp bl
paboTHL.
MIEPEX0JI0B
QJUTOTPOITHBI X
MouduKany u
CepBhl;
U3MEpeHUE
TEMIIEpaTyp bl
IIaBJICHUS
BEIIECTB.
Ilpaxmuueckasn paboma
P p HaoOmronenue 3a

Ne2.  [lonyuenue u

ceonicmea  CcoeOUuHeHull

ACMOHCTpallUsAIMU YYUTECIIA.

OO0bsicHeHUE HAOJIFOTaEMBIX
Mema’los. N
SIBJICHUIA.
ITocranoBka OIIBITOB TS
JEMOHCTpPAINH KJIACCYy.
Brimmosnenue MPAKTUYECKOUN
paboTHI.
Ipakmuueckas paboma
NI; p HaOmronenune 3a
0
o JEMOHCTPAIUSIMH YUUTEIS.
Oxcnepumenmanvhbvie
O0bsacHeHne HAOJIFOTaEMBIX
3a0ayu no N
SIBIIEHUI.
PACNO3HABAHUIO u
ITocranoBka OIIBITOB TS
NOJIYYeHUIo 8eujecms.
JEMOHCTpAIINH KJIaCcCy.
Brimosnnenune MPAKTUYECKOU
paboTHI.
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Hememannut 1. Hememannvl: amomwr | Cnymanue 0ObSICHEHUN YIUTEIIS. JaTtuuk
(26 u) u npocmoie sewjecmsa. | CamocrositenbHass ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | yYCOHUKOM. TEMIIEPATyp bl,
8030)X. Ot6op u cpaBHeHme Marepuana | JlaTumk
M0 HECKOJbKUM UCTOYHUKAM. TEMIIeparyp bl
IJIATUHOBBIA —
U3MEpEeHue
TEMIIEPaTyp bl
IIEPEX0JI0B
QJUTOTPOIIHBI X
MoupuKany u
Cephl;
U3MEpEeHue
TEMIIepaTyp bl
TIJIaBJICHUS
BEIIIECTB.
2. Hememannwi. | Pemenue 3anau.
Xumuueckue ceoticmea | Pabota 1o xaproukam.
HeMemaios. Pemenne XUMHYCCKHAX
YpaBHEHUM.
3. Xumuueckue P
abora c pa3aaToYHbIM
9IeMeHmbl 8 KIemKax MATCPHAIIOM.
HCUBBLY OpeanUZMO6. Crnymanve 00bsICHEHUH YUUTETIS.
CamocrosaTensHas  pabota ¢
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
PaGoTa mo kapTroukam.
Pemenne XUMUYECKUX
YpaBHEHUH.
5. I'anocenul. Crnymanve 00bsICHEHUH YUUTEIIS.
CamocrostensHass  pabora ¢
y4eOHUKOM.
OO0bsicHeHUE HAOJIFOTaEMBIX
SIBJICHUI.
6. Coeounenus | Pemenne 3amau.
2a/102€H08. PaGota o xaproukam.
Pemenue XUMHYECKUX
YpaBHEHUH.
7. Tonyuenue | Cnymanue oObsICHEHUH yuuTens.
2a/102€H08. CamocrostensHass ~ pabota ¢
buonozuueckoe y4EOHUKOM.
sHauenue u npumenenue | OTOOP M CpaBHEHHE MarepHana
2a102eH08 u Ux | IO HECKOJIbKMM HCTOYHUKAM.
COeOUHEeHULL.

25




8. Kucnopoo.

Pabora c
MaTepUaIOM.
Craymanue 0ObSICHEHUH yIUTEIs.
CamocrosTenpHass ~ pabota ¢
Y4EOHUKOM.

pa3gaTOYHbIM

Jaruuk
BBICOKOM
TEeMIIepaTyp bl,
Jaruuk
TEeMIIepaTyp bl
IJIATUHOBBIA —
U3MEpEeHue
TEMIIepaTyp bl
Mepexo10B
QJUTOTPOIIHBI X
MoaudUKaK i

CepHI;
U3MepeHue
TEMIIepaTyp bl
TUTABJICHUS
BEIIIECTB.

9. Konmponvnasa | Pemienne 3amaHuii KOHTPOJIBHOU

paboma N2 paboTHL.

10. Cepa. Crnymranne 0ObsICHEHUH YUUTETIS. JlaTumk
CamocrosTensHas  paboTa ¢ | BBICOKOU
y49eOHUKOM. TEeMIIepaTyp bl,
OObsicHeHnE HaOmogaemMbIx | JlaTumk
SIBJICHU. TeMIeparyp bl

TJIATUHOBBIA —
U3MepeHue
TEeMIlepaTyp bl
MEepexoI0B

QIJIOTPOITHBI X
MoupuKany i

cephl;
U3MepeHue
TeMIepaTyp bl
IUTaBJICHUS
BEIIIECTB.

11. Coeounenus cepvr. | Cnymanue 0ObICHEHUN yUUTEIS.
CamocrositenbHass ~ pabota ¢
Y4EOHUKOM.

Ot0op M cpaBHEHHE Marepuana
110 HECKOJIbKUM HCTOYHHKAM.

12. Cepnasa kucioma. Caymanue 0ObsICHEHUH yauTes. Hatunk
CamocrostensHas  pabora ¢ | pH
y4EOHUKOM.
OOnbsicHeHnE HaOTI01aeMBbIX
SABJICHU.

13. A3om. Pewenue 3anau.
Pabora no xapToukam.
Pemenune XUMUYECKUX
YpaBHEHUM.
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14. Ammuarx. Crnymanue 0ObsICHCHHI yIUTEIIs. Hatunk
CamocrositenbHass ~ pabora ¢ | pH
y4EOHUKOM.

OO0mbsicHeHne HaOJI01aeMBIX
SIBJICHUIA.

15. Conu ammonus. Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosarensHas  pabota ¢
Y4EOHUKOM.

OObscHeHne HaOJI0JaeMbIX
SIBJICHUI.

16. Kucnopoonwie | Cnyiianue o0bsICHEHUN yUUTEIS.

COeOUuHeHUs1 a30ma. CamocrosaTenbHas  pabota ¢
Y4EOHUKOM.

OTbop U cpaBHEHHME Marepuaa
110 HECKOJIbKUM UCTOYHHKAM.

17. ®ocgpop u eeo Pabota c pa3IaToOYHBIM Harauk

coeouHeHusl. TEeMITepaTypbl
MaTepHAIIOM. .
Crnymanue 0ObsICHEHUI yUUTes. THIaTHHOBLIM
CamocrosTtensHas  pabota ¢
y4EeOHUKOM.

18. @ocgpop u eco | Pemenue 3anad.

coeOuHeHusl. Pabota mo xaproukam.

Pemenne XUMUYECKUX
YpaBHEHUH.

19. Yenepoo. Crnymanue oObsICHEHUH YIUTEIIs.
CamocrosTrensHas  pabota ¢
y4eOHUKOM.

OO0bsicHeHUE HaOJIFOJaeMBIX
SBJICHUI.

20. Kucnopoonwie | Pemenue 3anau.

coeduHnenus yenepooa. | Pabora mo kapToukam.

Pemenue XUMUYECKUX
YpaBHEHUH.

21. Kpemnuii u eco | Cnymanue 0ObsICHEHUN yIUTEIS.

coeOuHeHUsl. CamocrostensHass  pabota ¢
YU4EeOHUKOM.

O0bsacHenue HaAOJIFO1aEMBIX
SIBJICHUIA.

22. Cunuxamnas | Ciymanue oObsICHEHUH yuuTeNs.

NPOMBIUUIEHHOCHTb. CamocrostensHass  pabota ¢
y4EOHUKOM.

Ot00op W cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannoi».

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka noaydyeHHbIX 3HAHUU.
I[lonrotoBka K  KOHTPOJIBHOU
pabore.

24. Obodbwarowutl ypox
no meme

Pabora B mapax.
Pabora B rpynmnax.
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«Hememannwvi».

Pewenne 3anau.

IIpoBepka noay4yeHHbIX 3HAHUU.
[logroroBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas
paboma Ne 3.

Pemenne 3aJIaHUN

KOHTPOJIbHOM pabOTHI.

26. Ananuz
KOHMPOILHOU pabombi.

AHnanmu3 onmooK.

AHanmu3 KOHTPOJIBHON pabOTHI.
PabGora nag ommbkamu.
Pemienue 3amay.

Caymanue 0ObsICHEHUH YUUTEIs.

Ceoticmea Ipaxmuueckas paboma
P P HaoOmronenue 3a
nememannoe u | Ned.
) i1 9 JEMOHCTPAIMSAMH YIUTEIS.
ux coeounenuil | IxcnepumenmanbHbvie
P O0bsacHenne HaOII0JaeMBIX
(3 u). 3a0aqu no meme N
SIBIICHUH.
«Ilooepynna
ITocTanoBka OIIBITOB TS
KUCIOPOOay.
JIEMOHCTpAIUH KJIaccy.
Brinonnenue MPAaKTUYECKOU
paboTHI.
Ipaxmuueckas paboma
Np5 p Habmronenne 3a
(0]
u JIEMOHCTPAIHSAMH YIUTEIS.
Oxcnepumenmanvhole
OO0bsicHeHUE Ha0JIIOJaeMBIX
3a0ayu no meme N
SIBIIEHUH.
«llooepynnvl  azoma u
ITocta"HoBKa ONBITOB TUIA
yenepooay.
JIEMOHCTpAIUH KJIaccy.
Brinosinenue MPAaKTUYECKOU
paboTHI.
Ipaxmuueckas paboma DJIeKT
P p HaoOmronenue 3a p
Nog. Ilonyuenue, OHHEI € BECHI,
JEMOHCTPAIUSAMHU YIUTEIS.
cooupanue u Habop
OO0bsicHeHUE HAOJIFOTaEMBIX
PAcno3Hasanue eazos. N JabopaTopuu
SIBIIEHUH. CUIA
ITocranoBka OIIBITOB TS
JIEMOHCTpAIUH KJIaccy.
Brinonnenune MPAKTUYECKON
paboTHI.
Opzanuueckue | 1. IIpeomem | Cnymanue oObsCHEHUN YUUTEIIS.
sewmecmea (13 | opeanuueckoii xumuu. CamocrosTenbHas  pabota ¢
y) Y4EOHUKOM.

Ot6op U cpaBHEHHE Marepuaa
110 HECKOJIbKUM HUCTOYHUKAM.

2. IIpeoenvruie | Cnymanue oObsICHEHUHN yUUTeNs.
V2ne8000poobL. CocraBienue XMUMHYECKHUX
bopmyi.

Pabora B mapax.

Pabota y mocku.
3. Henpeoenvnvie | Cymanue 0ObsCHEHUN YUUTEIS.
Y211e6000p00bL. CocraBienue XUMHYECKUX

dopmyi.
Pabora B mapax.
Pabota y mocku.
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4. Cnupmei.

Craymanue 0ObSICHEHUH yIUTEIS.
CamocrostenpHass ~ pabota ¢
y4EOHUKOM.

OT0op W cpaBHEHHE Marepuaia
110 HECKOJIbKUM UCTOYHHKAM.

Jaruuk

5. IIpeoenvuvie
OOHOOCHOBHbLE
KapOOHOBblE KUCIOMMbI.

Cnymanue 0ObsICHEHUI yUUTEs.
CocraBiienue XUMUYECKUX
dbopmyi.

PaboTa B mapax.

Pabota y nocku.

pH

Jatuuk

6. Cnooicnvie 3¢upoi.
Kupeol.

Cnymanue 0ObsICHEHUN yUUTEs.
CocraBiieHue XUMHUYECKUX
dbopmyit.

Pabota B mapax.

Pabota y nocku.

7. Amunoxuciomvl U
oOenxu.

Pa6ora c
MaTepHAIIOM.
Crnymanue 0ObsICHEHUI yUUTes.
CamocrosTtensHas  pabota ¢
y4EeOHUKOM.

pa3gaTOYHbIM

8.  Amumoxuciomel u
Oenku.

Cnymanue 0ObsICHEHUI yUUTes.
CocraBiieHne XUMHYECKUX
dbopmyit.

PaGoTa B mapax.

PaboTa y nockmu.

9. Venesoow..

Crnymanve 00bsICHEHUH YUUTETIS.
CocraBnenue XUMHYECKHX
dbopmyi.

PaboTa B mapax.

PaboTa y nockwu.

10. Ilonumeprr.

Crnymanue 0ObICHEHUH YUUTEIIS.
CocraBienue XUMHYECKUX
dbopmyit.

PaGoTa B mapax.

Pabota y nocku.

11. Obobwarowuii ypox

Pabota B mapax.

no meme | Pabota B rpymmax.
«Opeanuueckue Pemenue 3anad.
sewecmear. [IpoBepka noaydyeHHbIX 3HAHUU.
[lonroroBka K  KOHTPOJIBHOU
pabore.
12. Koumponvhasa | Pemenue 3ajaHuii KOHTPOJIBHOU
paboma Ne4. paboTHI.
13. Ananuz | AHanmu3 ommoOoK.
KOHMPOAbHOU pabomul. | AHaAIU3 KOHTPOJIBHON pabOTHI.
PaGota Hag ommbkamu.
Pemenue 3agau.
Caymanue 00bSICHEHUH yIUTEsL.
3akpennenue 1. Ilepuoouueckuti | Pabora B mapax.
(6u) 3aKOH u | Pabora B rpynmax.
Ilepuoouueckas Pemenue 3amau.
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cucmema  xumuyeckux | IIpoBepka nosydeHHbIX 3HAHUH.
9N1eMEHMO8 J.U. | IlonroToBKa K KOHTPOJIBHOM
Memnoeneesa. pabore.
2. Cmpoenue
sewecmaa.
3. Xumuueckue
peaxkyuu.
4. Knaccor xumuueckux
COeOuHeHull 8 ceeme
T39/].
S Hmoeosas Pemenue 3aJaHui
KOHmMpOAbHAas paboma. | KOHTPOJIbHON pabOTHI.
6.Ananuz KoHmpoavHoU | AHaIU3 OUTNOOK.
pabombi. AHanu3 KOHTPOJIBLHOM pabOTHI.
Pabota nazg ommbkamu.
Pemenue 3agau.
Crnymanue 0ObsICHEHUH yUUTesl.
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